27 APRIL 1956 ONE SHILLING & SIXPENCE 


AIRCRAFT ENGINEER 


OFFICIAL ORGAN OF THE ROYAL AERO CLUB 








Servodynes’ have been giving 


continuous flying service since 


1944 in a wide variety of aircraft. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED, 
LEAMINGTON SPA, ENGLAND 





Positive 


Blackburn 








27 APRIL 1956 


answer... 


...to the problem of transporting loads 
up to 22 tons which can be contained 
in a space measuring 40 feet by 10 feet 
by 10 feet is the Universal. The 
photograph shows a piece of mach- 
inery weighing 164 tons being winched 
into this aircraft with improvised 
equipment. 
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NEW AIRGRAFT SEAT 
ey Shorts 


The problem of the speedy conversion of a 

passenger airliner for carrying freight has now been solved. 
In association with British European Airways, Shorts 

have developed a seat which will be fitted to BEA’s new 
Viscount 802 fleet (although suitable for many other 
aircraft) which has every feature for passenger 

comfort and, at the same time, meets 

the new Air Registration 
Board requirements. 

It can be folded to one 
side simply and quickly 











a 
Pi to permit the carriage of 
hy ) freight without sacrifice 
\ of passenger comfort 
or increase in weight. 
The new Shorts seat 
gives airline operators 
the passenger/freight 
flexibility which they need 
for economical running. 


if you have an aircraft 
seat problem Shorts 
can solve it for you 



































Adjustable back, of course. Side of seat can be adjusted Tray table fixed independently Folding the seats to one 


Centre arm rest also movable. outward for extra roominess. of seat in front. side is a simple matter. 
Fits snugly into back of seat. No tools needed. 


Enquiries to: SHORT BROTHERS & HARLAND LTD, 208a Regent Street, London W1 REGent 8716 
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Solve your 
handling problems 








AT BRITAIN’S 


MECHANICAL HANDLING 


Z> SEE THE LATEST EQUIPMENT 
FOR SPEEDING PRODUCTION 
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EXHIBITION & CONVENTION 


EARLS COURT :- 


The greatest display of mechanical handling equip- 
ment the world has ever seen, packed with devices 
for reducing costs and increasing output, takes 
place at Earls Court in May. 

This is the place to solve every materials handling 
problem. Here you can inspect labour-aiding 
equipment, large and small, for every industry, 
light or heavy. Whether your requirements involve 
only a modest device or a large-scale installation, 
they can be met. 

This exhibition, demonstrating the enormous 
strides made in handling techniques, is of world- 
wide importance to all concerned with production 
—with the achievement of higher output for less 
cost and effort. At the Convention, experts from 
many countries will explain their methods for 
speeding production. Decide now to visit this vital 
event. Make your plans today and mail the 


coupon below for fuller details. 


ORGANISED BY ‘MECHANICAL HANDLING’— AN ASSOCIATED ILIFFE PRESS JOURNAL 


LONDON :- 





9-19 MAY 1956 


The world’s largest display of labour- 
aiding devices in the world’s largest 


exhibition hall. 


Over 400,000 square feet of space, 
showing every type of equipment, large 
and small, from a simple trolley to ela- 
borate coal-handling gear and ingenious 


bottling plant. 

Something to save time, cost and effort in 
every industry from mining to milling. 
Many working exhibits, with experts 
to advise on your special problems. 


Free consulting bureau and industrial 
cinema during exhibition hours (10 A.M. 


to 6 P.M. daily). 








NAME - 


TO: MECHANICAL HANDLING . DORSET HOUSE . STAMFORD STREET . 


Please send the 1956 Exhibition brochure with details of Convention and free season ticket, etc. 


LONDON 


- SE. 





ADDRESS 
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Designers and 
Manufacturers of 
aircraft pressurizing 


and air conditioning 
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equipment ; 

air turbo drives including 
turbo alternators; 
pressure testing and 

air conditioning 


trolleys. 


SIR GEORGE GODFREY & PARTNERS LTD., HANWORTH, MIDDLESEX HENLEY, OXFORDSHIRE ENGLAND 


Overseas Componies : MONTREAL, JOHANNESBURG, MELBOURNE 





27 APRIL 1956 FLIGHT 7 








We arein the 
hot end of the 


TURBINE INDUSTRY 





AND CAN TAKE THE 
‘HEAT’ OUT OF YOUR 
PROBLEMS 


Specialists in the manufacture 





and repair of flame tubes, 





discharge nozzles, exhaust 
systems, jet pipes, insulating 


blankets, bellows, for aircraft, 





marine, automobile or other 





gas turbine developments. 

















BURNLEY AIRCRAFT PRODUCTS LTD. 
Fulledge Works, Burnley, Lancashire, England 


Tel: 3121/2 and 3202 Burnley (3 lines). Telegrams: “AIRCRAFT” Burnley. 
REPAIR FACTORY—GROSVENOR ST., STONEYHOLME. TEL: Burnley 3184 


Associated with yn td AIRCRAFT AND ENGINEERING 3 aren 
ENFREW, ONTARIO, CANADA. 
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Bryans Aeroquipment present their 


LATEST AID TO 
TEMPERATURE CALIBRATION 





The 


JETCAL 


UNIQUE: The Jetcal utilizes a unique 
method of applying heat artificially, of a pre- 
determined degree and accuracy, to any thermo- 
couples being tested, enabling the engine 
thermocouple system to be compared with the 
known standard. 


RAPID: The complete Jet engine thermo- 
couple circuit can be functionally checked in 
ten to fifteen minutes. 


ACCURATE: The Jetcal is guaranteed 
within + 4°C at the engine rated maximum 
temperature (600°C to 800°C). It can be used in 
ambient temperature from —55°C to + 70°C. 


BRYANS AEROQUIPMENT LIMITED 


WILLOW LANE, MITCHAM JUNCTION, SURREY 
Telephone : Mitcham 5134 (5 lines) 
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FLYING CONTROL SYSTEMS 


See 


“Throughout the design of the 707 scric, 


emphasis has been placed upon ‘fail safe’ systems 





and services. For this reason the primary flying con- 


——— trols are manually operated by cable runs to spring and 


” — 






balance tabs. This ensures that at all times the pilot has full mechanical control of the 


aeroplane and has no need to Worry about possible malfunctioning of hvdraulic or electrical systems. 



















«“ Cable control runs have been largely abandoned in this country in favour of push-pull rods — 


mainly on the grounds of cable stretch and of the consequently frequent adjustments neccessary. In 


America, however, cables are much in favour and this is due to the satisfactory development of 





suitable automatic cable tension-adjusting devices which compensate for variations of temperature and 


altitude. 


“Qn the Boeing 797 even tail trimming » accomplished manually by a cable run from the 


pilots trim W heel back down the fuselage to an electrical actuator linked to the adjustable tailplane. 






- 


Should the motor fail, a manual over ride is provided.” 



























Extract from * Turbojet Transports by Boeing * 





The Aeroplane, January 27, 1950 
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AUTOMATION 


Automatic TRANSVERSE 
SPRAY COATING 
MACHINE 


7 HELFCOIL 


SCREW THREAD INSERTS 


* REGD. TRADE MARK 





No fractional gains either: substantially faster and surer 
assembly is a certainty and here's why— 

Fit Heli-Coil! and reduce number of fastenings 
required. Use set bolts (which can now be shorter) 
instead of doutle-threaded studs and eliminate 
“worrying’’ cover plates etc., into position. 

Fit Heli-Coil! and reduce torque loading for same duty. 
Reduce the wall boss size—no counterbore needed. 

Use lighter materials and improve thread strength. 


Fit Heli-Coil ! and have all the advantages of a polished, 
rolled, internal thread. 


Please write for full information 


ARMSTRONG PATENTS CO., LTD. 
BEVERLEY - YORKSHIRE 


eel 
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A revolution in high-speed spray coating 


This revolutionary Automatic Transverse Spray Coating 
Machine can increase production by as much as 500%. 
It has been designed and perfected after prolonged tests 
under all working conditions to produce a high-speed 
finish of exceptional quality; uniform in thickness, colour 
and texture, and superior to anything produced by any 
manual method. 

Constructed for either horizontal or vertical traverse, 
the machine will spray large or small sheets of any 
material as quickly as they can be fed on to the conveyor. 
Adaptability is such that dissimilar objects may even be 
sprayed together in the same operation. 

One or more of these machines might reduce your 
finishing costs very considerably. Why not ask for a 
DeVilbiss - Aerograph engineer to call and advise you? 


MARK tt— With fixed traverse speed of 300 ft. per minute 

MARK Iv— With variable traverse speed from 35 ft. to 420 ft. per minute. 
Overall width: 4 ft. 2 ins. to 8 ft. 2 ins. Overall height: 7 ft. 

Length of Traverse: up to 6 ft. 

Height of movement: Adjustable from floor level to 5 ft. 


THE GUN— One or more Type AGA Automatic Spray Guns are fitted according 
to the area to be covered. There is a range of air caps and fluid tips to suit every 
known finishing material. 

All guns shut off automatically at the end of each traverse thus ensuring that the 
fluid tip is cleared by the fluid needle, and eliminating risk of a build-up of 
material causing an imperfect spray pattern. 


FOR MASS PRODUCTION SPRAY FINISHING OF ALL FLAT ARTICLES 
INCLUDING: Tiles - Panels - Leather - Textiles - Asb + Linol 
Wall Paper - Metal Sheets - Rubber Sheeting 





Paper Surfaces - 


DEVILBISS 


AEROGRAPH 
Sels lhe pace m spraying 





Write now for descriptive literature AZ.60 

THE AEROGRAPH CO. LTD. (SALES DIVISION) 47 HOLBORN 

VIADUCT, LONDON, E.Cc.1!1 TELEPHONE: CITY 4361 
Branches: Birmingham Bristol Manchester 


Factory at Lower Sydenham, S.E.26 


Glasgow 
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JAN SMUTS AIRPORT 
SOUTH AFRICA 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 








10 FLIGHT 27 Aprit 1956 












3 engines of increasing 
importance 


ey, 
“i et Min, 
“hemes ae wena eee mi 
~ , ELAND A Convair 340 aircraft converted to Eland engines will be > 
° AJA “on demonstration flights in Europe and the U.S. during this year. 
} SF > Another aircraft powered by Elands is the Elizabethan, converted for 
APA freighter evaluation. Napier Elands, fitted with auxiliary compressors for 


7 , the tip-powered rotor system, will be mounted in Fairey’s new large transport 
helicopter, the Rotodyne. 


2 — OR y, xX Two Napier Oryx engines are being mounted in the new Percival P74. 

Napier worked with Hunting Percival in the development of the Oryx, a 750-825 gas h.p. 
turbo-gas-generator which has been Type Tested at 780 g.h.p. This new Napier power unit 
eliminates all mechanical transmission. 


GAZELLE The Gazelle is another Napier engine which is going places. The first 
helicopters to be powered by Gazelles are the Westland ‘Wessex’ and the twin-rotor Bristol 192. 
The engine can be mounted in any position, vertically or horizontally and can be directly 
connected to the rotor head, providing mechanical transmission in its simplest form. 





“Sa. Designers and manufacturers of Rocket Engines, 
Sa Rocket Motors and Ramjets. 
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The Tired Pilot 


r i JHIS is the time of year when the airlines are drawing in a deep breath in 
preparation for the heavy exertions of the summer. Without exception the 
efforts of every operator will be more strenuous than ever, and the question 

of aircrew fatigue once again comes into prominence. It is a disturbing fact that 
the majority of British pilots and crews are not entirely happy about flight-time 
limitations. Cautiously, I.C.A.O. leaves this highly controversial matter to the 
conscience of each country, and in the absence of international legislation 
individual governments are charged with reconciling the interests of the pilot and 
his employer. 

The airlines are not whipcracking slave-drivers; nor are pilots always grumbling 
about the strain and responsibility of their profession. But the Ministry’s recent 
revised legislation on crew fatigue, couched in the terms of stodgy legalese—one 
pilot said that reading it was guaranteed to induce crew fatigue—was received by 
the British Air Line Pilots’ Association with bitter disappointment and hostility. 
The pilots’ attitude was perhaps over-vehement (“warped thinking,” “Alice-in- 
Wonderland legislation’”’), since the document was undoubtedly the result of well- 
intentioned Ministerial study; but its outstanding weakness was the inadequate 
allowance that was made for the type of flying undertaken. The proposed hours of 
duty, for instance, made no distinction between day and night flying, or between 
long-haul and short-haul operations. One does not have to be an airline pilot to 
appreciate that two DC-3 pilots flying a complicated U.K. airways pattern in 
dirty weather are more tired at the end of 16 hours than two pilots, assisted by 
a crew of three, flying by long stages to the Far East. 


No responsible operator is likely to turn legislative loopholes to his own advan- 
tage, but while the opportunity exists for him to do so the pilot’s mind will never 
be fully at rest. In the meantime operators can lighten the load on flight-crews 
by considerate scheduling, the provision of good rest facilities down the route, 
and the cutting down of stand-by time and pre-flight duty. And, looking ahead 
(since the technical load upon aircrews will increase rather than diminish with 
time) we quote for the attention of designers from G/C. J. A. Newton, chief of 
I.C.A.0.’s flight branch: “Since the present human design appears fairly static, 
with little evidence of a new improved model, it would appear that aircraft design 
must bear the brunt of any [fatigue-reducing] innovations.” 


Under New Management 


HEN the new B.O.A.C. appointments have settled into the perspective 

of history it will be seen that they were good ones. Not only because the 

men concerned, Mr. Gerard d’Erlanger and Sir George Cribbett, were 
well chosen—both are steeped in British aviation and understand the workings 
of airline commerce—but also because the Corporation’s superstructure was 
re-modelled in accordance with B.O.A.C.’s increasing responsibilities. No matter 
how ardent the devotion of one man, the double responsibility of chairman and 
chief executive—as Sir Miles must have found—is a task for more than one. 
Mr. Gerard d’Erlanger has Sir George Cribbett’s full-time backing as his deputy 
(confidence in the choice of Mr. d’Erlanger is tempered with regret that his 
chairmanship is not a full-time one), and probably by the time these words are 
read the post of chief executive will have been filled from the ranks of B.O.A.C. 


The first nettle the new men will have to grasp is the crucial issue of the 
Corporation’s future equipment policy. Should it buy British-engined American 
jet airliners to maintain its competitive position in the early sixties, or should it 
wait until the late sixties for a supersonic British airliner? There is no reason to 
lack confidence in the ability of B.O.A.C.’s new management to make a decision 
that history will prove was correct. 


AQ” 





FROM ALL 
QUARTERS 


Herons by Appointment 
T' IE Queen’s Flight has long been the subject of debate. Every- 
one was agreed that the Royal Vikings were no longer suitable, 
but opinions differed as to what sort of aircraft should replace 
them. Some proposed the Britannia on the grounds that nothing 
but the best would do for Royal travel by air, and there was 
evidence only very recently (Fight for April 13th) that this was 
being seriously considered. Other critics protested vehemently 
against any expensive re-equipment, arguing that Royal travel 
overseas should always—as in the past—be entrusted to the 
experienced Corporations. The announcement last week that two 
de Havilland Herons and two Westland S-55 Whirlwinds are to 
be added to the Queen’s Flight should neatly silence the critics 
on both sides—assuming, that is, that the proposal to order a 
Britannia is not taken up. The Queen’s Flight already has one 
Heron, delivered last May and flown regularly by the Duke of 
Edinburgh on his travels up and down the country. The S-55 
also has been used regularly by the Royal family. 


Ghost Development 

AFTER a considerable period of secrecy, it is now permissible 
d to refer to two developments of the de Havilland Ghost turbo- 
jet. The Ghost DGt.4 is in production and is probably used 
in the latest forms of Venom all-weather intercepter. It has a 
type-tested rating of 5,350 lb thrust, an increase of 500 Ib over 
the standard rating of most of the Ghosts at present in service. 
Owing to fuel-system re-design, and other changes, it is lighter 
than its immediate predecessor. A marked increase in the top 
temperature is permitted by use of a cooled turbine. 

The other rating to which we can now refer is the DGt.5. In 
this project a greater mass-flow, and other changes, would have 
allowed a rating of 6,000 Ib. It was intended for installation in 
the Comet. We expect to make further reference to these 
engines in a future issue. 


Russian Leaders see the R.A.F. 


AST Monday Marshal Bulganin and Mr. Nikita Kruschev, 
accompanied by Mr. A. N. Tupolev, the distinguished Soviet 
1ircraft designer, flew from Birmingham to R.A.F. Station 
Marham in a B.E.A. Viscount to see an impressive flying show 
by Service aircraft. Hunters, Canberras and Valiants were lined 
up on the tarmac as the Viscount taxied in, and the visitors 
watched from the control tower balcony as Marshal Bulganin 
gave the signal for a mass take-off by 28 Hunters. This was 
followed by a fly-past of 12 Valiants and 16 Canberra B.6s. 
Highlight of the display was the formation aerobatic demon- 
stration by four Hunters of No. 43 Sqn.—the Fighter Command 
aerobatic team, led by F/L. P. Bairstow. They went through the 
full range of manceuvres, changing formation frequently the 
while. The Soviet visitors seemed deeply impressed and Mr. 
Tupolev commented enthusiastically on the standard of flying 
and asked many searching questions about the aircraft. An in- 
the nose-ducts to be 


ANCIENT ARTILLERY is suggested by 


wheeled up to a “muffled” Canberra, which would otherwise have 
to be turned directly into the wind before the engines were opened up. 
The second view of the English Electric model (see news item, right) 
shows a Canberra with its tail-pipes connected to the “Y”-shaped 

muffler intake 


A Detuner silencer is incorporated. 
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HIS MAJESTY’S PLEASURE: King Gustav of Sweden inspects the cock- 
pit of a Hawker Hunter F.4 (known in Sweden as the J34) under the 
guidance of Major Dick Stenberg, who delivered the first Swedish 
Hunter from Dunsfold last year. Note the ejector-seat warning. 


vitation to attend the Russian air display this summer was 
extended to senior R.A.F. officers. Marshal Bulganin and Mr. 
Kruschev were shown one of the married quarters on the station 
before returning to London Airport in the Viscount. 

Earlier that day, in an after-luncheon speech at the British 
Industries Fair, Birmingham, Mr. Kruschev had claimed that 
the Russians would have a guided missile that could deliver a 
hydrogen-bomb warhead anywhere in the world; and that 
Tupolev was building an airliner [a turboprop, according to one 
report of the speech] to carry 170 passengers, and another, a 
“two-engined jet airliner”, to carry 47 at 850 km/hr (over 500 
m.p.h.). 

Before leaving London Airport for Birmingham the visitors 
inspected a B.O.A.C. Britannia under the guidance of Sir Miles 
Thomas, who told them that next November the aircraft was 
likely to visit Moscow with the Sadler’s Wells Ballet company 
on board. 


M.o.S. Appointments 


ie was announced from Downing Street last week that with the 
Prime Minister’s approval the Ministry of Supply has appointed 
Sir Cyril Musgrave to be Permanent Secretary of the Ministry. 
He succeeds Sir James Helmore, who is retiring from public 
service, and he will take up his duties on July 2nd. 

Sir Cyril, who played an important part in the aircraft produc- 
tion organization during the war, is at present Second Permanent 
Secretary. This post is now to be converted into one of Deputy 
Secretary and will be filled by Mr. Peter Humphreys-Davies, who, 
on loan from the Treasury, is at present on the directing staff of 
the Imperial Defence College. Mr. Humphreys-Davies is to 
take over, from Mr. L. J. Dunnett, the administrative divisions 
concerned with aircraft, electronics and guided weapons matters. 

Mr. Dunnett will in turn assume certain of the responsibilities 
hitherto undertaken by the Second Permanent Secretary and, in 
addition, will be responsible for general administrative and finan- 
cial co-ordination of the Ministry’s research and development 
programme. 


Hushing-up Canberras and P.1s 


[LOCAL authorities of the areas surrounding the Samlesbury and 
Warton airfields of the English Electric Company were last 
Friday invited to a meeting to hear details of the steps which the 
company proposes to take to alleviate the noise nuisance. They 
were given a general explanation of the problems from the aircraft 
manufacturer’s point of view and were shown models (photo- 
graphs, col. 1) of some of the silencing equipment which is to be 
installed at the two airfields and which should be in operation 
early next year. Warton and Samlesbury will have a muffler each, 
and the one at the latter airfield will be fitted with a “Y” adaptor 
to permit its use by Canberras as well as by P.ls. It was 
explained that as P.ls begin to appear in larger numbers at 
Samlesbury, the noise level will tend to increase, even with the 
muffler—though it would probably not amount to as much noise 
as is made by an unsilenced Canberra. 

The company intended to do all installation tuning (two or 
three hours on each engine) with aircraft against the muffler, but 
this would not be practicable for the 10-15 minutes’ running of 
pre-take-off checks. 

The visitors were also told about supersonic bangs, it being 
explained that it was the company’s general practice to carry out 
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JET MENTOR: An exhilarating study in light and shade is this new 

picture of the Beech Model 73 Jet Mentor, the relationship of which 

to the piston-engined T-34 Mentor is instantly apparent. Flight trials 

are being conducted with a Continental J69-T-9, a developed version 
of the Turboméca Marboré 2 of 920 Ib thrust. 


as much test flying as possible, particularly with the P.1, over 
the Irish Sea. 

The company had been trying to eliminate all flying and ground 
running tests on Sundays. There had been none for the past 
two years at Samlesbury, and from now onwards there would 
be none at Warton, except under very exceptional conditions. 
Instead, they were arranging to fly later every evening and all day 
on Saturday. 


Folland Prospects 


[* is reported that the first of six Folland Gnats of a development 

batch ordered by the Ministry of Supply last year is likely to be 
handed over within the next few weeks, only nine months after 
the contract was placed. Though official support for this private 
enterprise aircraft does not go further than this order, Folland 
Aircraft, Ltd., are busy setting up a production line. Jigs are 
being erected as fast as floor space can be found, and the company 
believes that between 20 and 30 Gnats a month could be built 
without any increase in their present plant resources. 

Countries that have so far shown more than a passing interest 
in Folland’s light fighter include India, Finland, Holland, Belgium, 
New Zealand, Germany, Yugoslavia, Switzerland and Israel; and 
both the Royal Canadian and United States Navies have expressed 
interest in a carrier-borne version, to be known as the Sea Gnat. 


Cranfield S.C.R. Dinner 


FORTHRIGHT warning of the dangers of over-specializa- 

tion, and blunt incidental criticism of recent B.O.A.C. appoint- 
ments, were features of a powerful speech by Lord Reith at the 
eighth annual! dinner of the Senior Common Room Society of the 
College of Aeronautics at Cranfield on Friday last, April 20th. If 
the academic staff of the College could give students an idea of 
the wider problems to be faced in life, and could warn them of the 
dangers to this country and how to meet them, he said, they would 
be doing a great service to the nation. 

Proposing the health of the Society, Lord Reith emphasized 
the need for men to take a broader view than that of narrow 
specialization. A vast materialism was pressing in on this country 
from both East and West, he said, in each case accompanied by 
an unquestionable reliance on the technical specialist. In an 
incidental reference to the recent B.O.A.C. top-management 
appointments, which Lord Reith described as “shocking,” he 
questioned the Government’s realization of the difference in func- 
tion between the Corporation’s Board and its executive. Why 
bring a civil servant in, he asked, and why appoint him deputy 
chairman? If a system was wrong in principle, he concluded, it 
would be unsound in policy and pernicious in execution. 

Earlier speeches at the dinner had been made by Dr. S. J. 
Davies, Dean of the Royal Military College of Science, Shriven- 
ham, who proposed the health of the College; and Prof. A. J. 
Murphy, Principal of the College and president of the Society, 
who replied. Professor Murphy expressed his opinion that the 
College had progressed faithfully along the course set for it in the 
Fedden Report of 1944; the increased annual intake of students 
which was hoped for, he went on, would not be obtained by a 
reduction in academic standards. 

Replying to Lord Reith’s toast to the Society, Mr. T. L. 
Palmer, Warden of the College and chairman of the Society, 
expressed the pleasure of the Society at the efforts of one of its 
previous members—Mr. (formerly Professor) R. L. Lickley, who 
had been responsible in large measure for the recent regaining of 
the world speed record by this country. After referring to the 
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progress of students who had passed through Cranfield during 
the last ten years, the speaker emphasized that students’ grants 
needed urgently to be increased 

Concluding speakers were Rear Admiral Sir Matthew Slattery, 
who proposed the health of the guests, and Mr. G. W. H. Gardner, 
who replied. Some 175 members and guests—the largest attend- 
ance at any of the Society’s dinners—were present. 


The Last Firefly 

HE Fairey Aviation Company has delivered its very last Firefly 

At Ringway Airport, Manchester, last Friday the a‘rcraft was 
handed over by Mr. Richard Fairey, general manager, and accepted 
by Mr. H. M. Kemp, of the Aeronautical Inspection Directorate, 
on behalf of the Ministry of Supply. 

A target drone, described as a U(unmanned).Mk 8, this last air- 
craft, WP354, will remain in store at Ringway until it is needed 
for guided weapons training. Other Fireflies will also be em 
ployed on these duties, but they will be conversions of aircraft 
released from the Fleet Air Arm. 

Altogether, 1,702 Fireflies have been built. A versatile aircraft 
which was ultimately to amass an excellent war record in a var ety 
of réles and operational theatres, the Firefly was born in early 
1940 as a result of two specifications issued in 1939. An order for 
200 “off the drawing board” was placed in June 1940 and the 
prototype first flew in December 1941; within 12 months de!iveries 
had begun. The order for 200 was increased in 
1943 to 800 and later to the final total of 1.702 
Of these, 740 Mk 1s, 160 Mk 4s, 352 Mk 5s, 
133 Mk 6s and 110 Mk 7s were built by Fairey 
at Hayes; 41 Mk 7s and 34 Mk 8s at Stock- 
port and Ringway; and 132 Mk Is by General 
Aircraft, Ltd. 


LAST OF THE LINE: WP354 photographed before 
the handing-over ceremony at Ringway (see “The 
Last Firefly,” above) 
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HOLLYWOOD | 
PREMIERE 


OLLYWOOD ballyhoo is frequently employed to give an artificial build-up 
to something which does not usually merit the “stupendous-colossal-spec- 
tacular” adjectives applied to it; yet this was certainly not the case on 

April 17th, when the U.S.A.F., Lockheed and General Electric shared in the unveil- 
ing of the world’s fastest combat aircraft, the Lockheed F-104A Starfighter. As 
we described in some detail last week, this remarkable aircraft is designed for speeds 
approximately twice that of sound, and, with some compromise in performance, can 
be adapted for a multitude of military tasks. These photographs, specially taken 
for us at the unveiling by Harold G. Martin, are certain to evoke wide interest. 


(Left). Believe it or 
not, the unveiling of 
the Starfighter actu- 
ally took place not in 
a public theatre but 
at the south-west end 
of Lockheed’s pro- 
duction flight build- 
ing at U.S.A.F. Plant 
42, Palmdale. 
Observe the notice. 


(Right). The button 
was pressed by Gen. 
Otto P. Weyland, 
Commanding General 
of the U.S.A.F. Tacti- 
cal A’r Command and 
thus the first cus- 
tomer of the Star- 
fighter. With him is 
Mr. Robert E. Gross, 
Lockheed president 
and board chairman 





(Left). Although the jettison seat ejects downwards the pilot climbs 
aboard conventionally by opening the finely profiled canopy. 





(Left, below). Here, we tried to record the profile of the 3.4 per cent 
wing, the characteristics of which were described in some detail last 
week. Incidentally, the aileron booster jacks are not in the fuselage. 





(Below). The U.S.A.F. pushed a blanking cap over the Starfighter’s rear 
end to prevent people from measuring the propelling nozzle. We hear 
that they were inspired to do so after reading “Flight’s” assessment 
of the Tu-104. In spite of this, the thrust of the J79 is accurately known. 




















At take-off the YF-104 presents 
a fearsome aspect, the incongruity 
of which is in no way lessened by 
the grotesque retraction sequence 
of the landing gear. The photo- 
graph was taken 5,000ft from the 
end of the Palmdale runway; speed 
was approximately 240 knots. (This 
aircraft is a J65-powered prototype. 
No production F-104A was allowed 
to fly close to the ground, owing to 
the secrecy surrounding its intakes, 
which have shock-forming wedges 
extending well forward to give 
multi-shock diffusion.) 


Landing, the same aircraft—one of 
the J65 Sapphire-powered proto- 
types—streams its braking para- 
chute to ease the wear and tear on 
the Bendix multi-disc brakes. 


te j-_ uat = 





After the unveiling, the F-104A 
—with its intakes blanked off, 
as we lamented last week—was 
rolled outside on to the apron. 
There our photographer found 
the test pilots “Fish” Salmon 
(left) and Joe Ozier, who shared 
the flying on April 17th. 


Undercarriage geometry was 
described in some detail last 
week. All F-104s have four 
wheel doors, the rear pair being 
linked to the unusual main legs. 
The nose undercarriage unit 
(far left) is steerable. 
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HERE ano THERE 


NATO Post 


THE newly-created post of Air Defence 
Co-ordinator, Europe, has been given to 
Lt-Gen. Guillaume Chaffin of the French 
Air Force. The appointment is announced 
by H.Q., Allied Air Forces Central Europe. 


Douglas C-133A Flies 

THE massive C-133A turboprop trans- 
port, a detailed description of which 
appears in this issue, made its first flight 
from Long Beach, California, on April 
24th. Powered with Pratt and Whitney 
T34s, it has a span of 179ft 8in. 


Gift to India 


M. HENRI LAFORZST, French Secre- 
tary of State for Air, speaking in Calcutta 
last week, revealed that France is present- 
ing two transport aircraft, one light aircraft 
and a helicopter (types not specified) to the 
Indian Government as a token of friend- 
ship 


Rotor Ambulance 


A WHIRLWIND helicopter from R.N. 
Air Station Lee-on-Solent went out to a 
Norwegian whale-oil ship off the Isle of 
Wight last Sunday to pick up an engineer 
who had been taken ill. He was landed on 
a cricket ground 200 yards from the doors 
of a hospital at Chichester. 


More Japanese Production 


TOKYO RADIO reported last week that 
under an agreement signed on April 17th 
the production in Japan of jet trainers and 
intercepters for the Air Defense Force will 
be increased to a total of 360 aircraft. This 
follows a similar agreement signed last 
June. The order is to be completed by the 
end of June 1958 


Guild’s New Clerk 


IT is announced that Major J. L. B. H. 
Cordes, F.R.S.A., A.F.R.Ae.S., has been 
appointed clerk to the Guild of Air Pilots 
and Air Navigators in succession to Mr. 
L. A. Wingfield, M.C., D.F.C., who re- 
tired on December 31st. Maj. Cordes has 
had a long and distinguished flying career 
and saw service with the R.F.C. in the First 
World War, and later as a flying instructor 
in the R.A.F. After leaving the Service he 
became well known in the industry as a 
research and experimental pilot. He is a 
founder member of the Guild and was 
elected a member of the first Court, later 


becoming a warden. Since 1950 he has 
served the Guild as secretary. It is also 
announced that Miss G. Mackay has been 
appointed secretary to the Guild and will 
take up her duties early in May. 


Home on the Range 


IN reply to a Parliamentary question last 
week the Air Minister said that the total 
strength of personnel at the Hebrides 
Guided Weapons Establishment, on the 
island of Benbecula, would probably be 
over 2,000. This would include aircrews 
and ground crews at the airfield and men 
under training at the South Uist range- 
head; the permanent staff of the establish- 
ment would be about 


Canadian Test-pilot Group 


FOLLOWING an initial meeting in 
Ottawa, pilot representatives of the Cana- 
dian Services and Industry met in Toronto 
on April 14th to discuss the organization 
of a proposed Association of Test Pilots. 
The new group would aim af broadening 
professional relationships among members, 
providing a medium for discussion of new 
phenomena and flight safety, exchanging 
information for the development of test 
techniques, and providing opportunities for 
technical advancement. 





THE WORLD’S ENGINES 


ON May 1lth—a fortnight hence— 
the special ‘‘Aero Engines of the 
World"’ number of Flight will 
appear. Contents will include an 
appraisal of design-trends in the 
supersonic turbojet, and a review 
of the notable power units of all 
engine - manufacturing countries. 











Farnborough Tunnel Opened 


OFFICIAL opening of the 8ft x 6ft 
transonic wind-tunnel at the Royal Air- 
craft Establishment, Farnborough, was 
performed by the Minister of Supply, Mr. 
Reginald Maudling, on April 17th. As 
described in Flight of February 25th, 1955, 
the installation is a modified and improved 
version of the well-known 10ft x 7ft high- 
speed tunnel which began operation during 
the last war. Closed-circuit television will 
be used to enable the working section to be 
viewed from the control room. 


MILES MODEL ot Shoreham is that of the HDM.105—o Miles Aerovon fitted with a Hurel 
Dubois high aspect-ratio wing. The aircraft itself, the company states, should moke its first 
flight within the next few months, and will be used for a comparative performance evaluation 


with the original Aerovan. 


A 15-seater all-metal development of the HDM.105, powered 


by Gipsy Queen 30 or Continental O-470B engines, is the subject of a Miles design study. 






























POTTING FROM A PO.-2: Inscribed on this 
photograph was: “Tatar Autonomous Repub- 
lic, U.S.S.R.: Famous Russian Hunter, Sergei 
Gorbunov, stands with his rifle, surveying the 
corpses of his latest wolf-hunt. Hunting wolves 
from the air has been organized in some areas 
of the Russian Federation in an attempt to 
reduce the number of the beasts, which ravage 
other animals of the outlying farms. Gor- 
bunov has killed over 1,000 wolves from the 
air in the past few years. .. .“ In the back- 
ground is the PO-2 he uses with pilot /. 
Rakhimov (on wing). 


Haste from the Wedding 


CINE films of the Rainier-Kelly wedding 
were flown from Monaco to Nice by heli- 
copter and thence in a Mistral fighter to 
Paris, where they were processed and put 
aboard a T.W.A. airliner for New York. 


Test Pilot Saga 


IN its Light Programme on May Ist, the 
B.B.C. is to broadcast a feature entitled 
The Peter Twiss Story. The Fairey test 
pilot will take part in the programme, 
which tells of his flying career, culminat- 
ing in the capture of the world speed 
record with the F.D.2. 


Out and Away 


TODAY’S (April 27th) issue of The Auto- 
car is a special Spring and Touring num- 
ber. The increased contents include infor- 
mation and advice on touring in the British 
Isles and abroad; a feature for caravan- 
ners; and a review of special touring equip- 
ment. Also in this number is the first 
report of the Turin Show. 


Woomera Accident 


A REGRETTABLE accident occurred at 
the Woomera range on April 19th, as a 
result of which Mr. T. E. Lister, an em- 
ployee of de Havilland Propellers, Ltd., lost 
his life and five other technicians engaged 
on guided-missile work were injured. It 
— that the propellant was accident- 

y ignited while a missile was being 
prepared in a hangar for firing. 


For Speeding-up Industry 

THE fifth Mechanical Handling Exhibition 
and Convention opens at Earls Court, Lon- 
don, on May 9th, and continues until the 
19th. Published just before the opening, 
a special preview number of the monthly 
journal Mechanical Handling will include 
a full list of exhibitors, a plan of the exhi- 
bition, and the programme for the con- 
vention. The exhibits will be described in 
detail in the subsequent Exhibition Report 
Number early in June. 
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ANOTHER FIRST BY PSC APPLIED RESEARCH LTD. 








The World’s 
most efficient 


lee Detection 


System... 





You are looking at the most efficient ice detection 
system yet developed — the Type T260 dual probe 
detector. Here is a 1°4-pound, sealed package unit 
that either warns the pilot of icing conditions long 
before he can see ice forming, or automatically 
controls his ice shedding system — depending on 
the application of the 28 volt output pulse. 
Engineered and manufactured by PSC Applied 
Research Limited, under license from the National 
Research Council of Canada, the detection and 
reference probes and associated pressure switch are 
contained in a sealed unit, eliminating inter-con- 
necting pneumatic tubing and reducing electrical 
cable requirements. Operationally proven by the 
RCAF and now standard equipment on the Avro 
CF-100 and its Orenda jet engines, the ice detection 
system is now available to private and commercial 
aircraft operators. Write us for literature and 





quotations. 
Specifications: 
Size — 3%” x 3%” x 52%)” 


Probes 3” long, 4s” diameter 
Weight — 1% pounds 
Power — 28 volts, 15 amps. Intermittent 
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The Goodyear GA-400R (left) and the Gyrodyne XRON-I ultra-light single-seater helicopters both have a loaded weight under 500 Ib. 


LIGHTWEIGHT QUARTET 





are featured in the comparative views on this page. They are 

the Goodyear GA-400R, the Gyrodyne XRON-1, the Hiller 
HOE-1 Naval version of the HJ-1 Hornet, and the prototype 
Sobeh H-2 experimental machine which has now been named the 
Kolibrie. Brief progress notes on these four types follow. 

The Goodyear GA-400R one-man ultra-light helicopter is 
powered by an Outboard Marine and Manufacturing “Big Twin” 
water-cooled, two-stroke engine of 31 h.p., and has a gross weight 
of 435 Ib. Designed for courier-liaison, rescue, and tactical use, 
the machine has now completed its period of initial flight testing. 

The airframe, of welded aluminium tubing, is supported by 
steel outrigger tubes on the alighting gear of parallel aluminium 
skids. The main rotor is driven at a 10 : 1 reduction from the 
engine through a toothed-pulley/timing-belt arrangement, the 
tail-rotor drive consisting of a 2 : 1 reduction through vee-belts. 

Normal cruising speed is 40 kt, with a cruise endurance of 
45 min. Main-rotor diameter is 18ft, empty weight 235 lb, and 
fuel capacity 3.2 U.S. gallons. 

The Gyrodyne XRON-1 “rotor-cycle,” powered by a 40 h.p. 
Nelson H-52 flat four air-cooled two-stroke engine, has co-axial 
contra-rotating two-blade rotors. It is a one-man portable machine 
under development for the U.S. Navy for use by the Marine 


r I ‘HREE American and one Dutch helicopter, lightweights all, 


Tip-mounted ramjets provide a common feature between the Hiller HOE-1 Naval two-seater (left) and the Sobeh H-2 Kolibrie. 





Corps, and has been designed with the two main objectives of 
extreme simplicity and economy of large-scale production. The 
prototype, at a weight less than 500 lb fully loaded, has recently 
undergone evaluation tests. 

The Hiller H]-1 Hornet is designated the YH-32 by the U.S. 
Army and the HOE-1 by the U.S. Navy, the latter production 
version being illustrated below. Two Hiller 8RJ2B ramjet units 
are fitted, one at the tip of each rotor-blade, fuel being pressure 
fed by separate pipes from a tank mounted in the fuselage. The 
machine is a two-seater having a loaded weight of 1,080 Ib. 

Each ramjet unit develops the equivalent of 45 h.p. and weighs 
only 12.7 lb. Fuel capacity is 52 U.S. gallons, and top speed of the 
machine is 80 m.p.h. 

At Rotterdam, the second prototype of the Sobeh H-2 Kolibrie 
is nearing completion and should make its first flight next month. 
As shown below, the first prototype is now fitted with a full-depth 
windscreen. Tip-mounted ramjets together producing the equi- 
valent of 100 h.p. are incorporated, and production units are to be 
built by the Kromhout engine company. 

Other sections of production machines are to be manufactured 
by Fokker (rotor-blades) and Aviolande (fuselage and other com- 
ponents). A notable feature of the flight tests carried out on the 
prototype recently has been the hands-off stability of the machine. 








© 





Hawkinge impressions (reading anticlockwise from top right): a 
Primary is given the rare chance of a winch launch and some real 
flying—for demonstration purposes only; a Sedbergh on final approach; 
a T.31 being launched; a close-up of a Sedbergh over the airfield; and 


T.31 ground-handling after a first solo by Cadet Michael Walker. 
“Flight” photographs 
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Gliding at Hawkinge 
The Home Command Gliding Centre 


accounted for almost 100,000 launches during 1955, has since 

September last been offered in the form of continuous 
courses, as well as normal weekend training. These one-week 
courses are provided for A.T.C. and C.C.F. cadets, in addition 
to other gliding training, at the Home Command Gliding Centre, 
a lodger unit at the R.A.F. Station, Hawkinge, Kent. 

Until September 1955 gliding instruction for cadets was pro- 
vided at 43 weekend gliding schools throughout the country. 
For reasons of economy, it was then decided to reduce the number 
to 20, the aim being to maintain the annual number of cadets 
trained at the existing level. This was accomplished by the 
setting-up of the Home Command centre at Hawkinge, which 
also took over the functions of the previous Instructors’ School 
at Detling, and the start of one-week courses for cadets not having 
access to local gliding schools. Some 400 cadets are expected to 
be trained annually at the centre. 

Cadets begin their course at Hawkinge with basic training on 
Slingsby T.21B Sedberghs, and this is followed by dual circuit 
practice on T.31 Tandem Tutors (known in the Service as Cadet 
Mk. 3s). After a total of some 30 launches, first solos are made 
from the front seat of the T.31, and most cadets achieve pro- 
ficiency certificates equivalent to F.A.I. “A” and “B” certificates, 
having logged 35-40 launches during the week. Selected cadets 
may receive further training and may obtain advanced certificates 
of F.A.I. “C” standard. All launches are by winch. 

The total number of A.T.C. launches achieved last year was 
99,449, the number of proficiency and advanced certificates 
awarded being 1,585 and 86 respectively. While the Command 
Gliding Centre at Hawkinge is staffed by regular R.A.F. per- 
sonnel, plus J-class officers and civilian instructors, each of the 
20 weekend schools has four R.A.F.V.R.(T) officers and about 
nine civilian instructors. Commanding Officer of the Hawkinge 
centre is F/L. R. C. Jones. 

The training and checking of gliding instructors is another 
responsibility of the Hawkinge unit, two months of each year being 
set aside for categorizing and re-categorizing. Between 35 and 
40 continuous courses for cadets are organized annually and, in 
school vacation periods, the schoolmaster instructors who give 
“football pitch” training hops in primary gliders to school cadets 
are themselves trained in the techniques of such instruction. 


[ie attractive recruiting bait that is A.T.C. gliding, which 


[Gliding Instruction for Naval Cadets: page 494] 
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COMMUNICATIONS 
FLIGHT, KADUNA 


Pioneering Work in Northern 


Nigeria: An Apache Delivery Flight 


ITH the recent delivery of the first Piper Apache to be 
operated by the Northern Regional Government of 
Y Nigeria, the work of that region’s official Com- 
munications Flight has entered a new and important phase. 
Formed just over a year ago, in March 1955, the unit has since 
been are on a preliminary programme in which airstrips 
were laid down, proving flying performed with Auster Autocars, 
and the general foundations laid for a regular and comprehensive 
network of routes. With the first Apache delivered, and a second 
on order, the benefits of the initial groundwork have begun to 
appear. During the recent Royal visit the Apache was used by 
the Governor of Northern Nigeria as his personal transport on 
this State occasion, and as a general utility machine carrying mem- 
bers of the Household, mails and Press material for the Royal 
visitors. 

The centre of operations of the Communications Flight is the 
Governor’s headquarters at Kaduna and, indeed, it was largely 
due to the enthusiasm of the Governor, Sir Brian Sharwood 
Smith, that the scheme to open up the northern area by air was 
begun. Overland communications between the various divi- 
sional headquarters was previously an extremely slow process, 
because of the difficult nature of the forest, bush and swamp 
areas and the long distances involved. 

The first task was the clearing of simple airstrips, usually by 
means of bulldozers and native labour. The natives employed 
on these projects were often unaware of the purpose of their 
work until they saw the first aircraft land on the strip; in many 
cases the curiosity of tribal chiefs was satisfied by their flying on 
demonstration trips over their own localities. Typical size of the 
strips i$ 1,800ftx200ft, and each is normally associated with 
one of the divisional headquarters. 

The work of the Communications Flight is concerned mainly 
with the administration of the Northern Region, enabling 
ministers more easily to travel among their constituents; govern- 
ment officials to visit the various provinces and divisions; and 
the Governor himself to attend in person many official functions. 
In addition, the aircraft of the Communications Flight are avail- 
able for emergency duties such as ambulance work. 

Operations were begun in — of last year with two Auster 
Autocars which, after being shipped out to Lagos and there 
assembled, were flown to Kaduna and immediately put to work. 
The fleet is now being built up, as mentioned, by the addition 
of two Piper Apaches, this type having been chosen for its good 
hot-weather performance, all-metal construction and ease of entry 
and exit for passengers. 

The operations of the Flight have made possible one-day 
round trips in place of overland journeys which previously occu- 
pied a full week. The journey from Kaduna to Jos, previously 
taking 5 hr and 150 miles by road, now requires only one hour by 
air for the direct (100-mile) trip. During much of the rainy sea- 
son, also, journeys by road were impossible, whereas flying can 








At the opening of Jalingo airstrip, natives who had worked to clear the 
strip had their first view of any aircraft—one of the flight's Austers, 
from which this picture was taken. 


and does continue. Heavy showers and occasional line squalls 
are experienced during this season, however, which lasts from 
June to October. Another important weather factor is the Har- 
mattan, a dry heavy dust storm which blows down from the 
desert during the period from November to January. In spite 
of these weather hazards, flying conditions in general are good, 
the chief pilot told Flight in a recent interview, there being 
100-mile visibility for some ten months of the year. 

The aircraft maintain H.F./R.T. communication with the 
ground stations at Kano and Lagos, and use also the nine non- 
directional beacons in the northern area. Because of its location 
the unit carries a full range of aircraft and equipment spares, and 
is self-contained except for major engine overhauls. 

It is probable that the regional governments of Eastern and 
Western Nigeria may also set up flying units similar to that of the 
North. The conditions are not as favourable, nor the need as 
great, however: whereas the northern population is scattered, the 
towns few and widely spread, the cost of roads prohibitive, and the 
clearing of strips relatively simple (average height of trees being 
about 12ft); the eastern and western regions possess many villages, 
closer together and joined by better roads, while 300ft-tall trees 
make the prospect of clearing strips formidable and expensive. 
The respective climates, also, are different; the eastern and 
western regions being tropical and the north sub-tropical and 
drier. Kaduna, elevation 2,116ft a.s.l., is indeed claimed to have 
almost a temperate climate. 

The minimum stage-length flown by the Northern Region’s 
Communications Flight is about 125 miles, mostly over scrub and 
bush terrain. As indicated, the scope for aircraft in opening up 
a system of fast communications in Northern Nigeria is great. 
With commendable speed the initial groundwork has been accom- 
plished, and this small yet active unit has now many years of 
intensive development and useful flying ahead. 

The first Apache was flown out to Kaduna early this year by 
Capt. E. Minshaw, chief pilot and officer-in-charge of the Com- 
munications Flight, who was previously a flying instructor with 
the Liverpool Flying Club. His description of this flight follows. 

Leaving Gatwick [Capt. Minshaw writes] we flew to Paris, 
where we waited while the aircraft was given a U.S. Certificate 
of Export so that it could eventually have a Nigerian C. of A. 
As the main agent for Piper Aircraft in Europe is based in Paris, 
we took the opportunity of having the remaining radio installed 
and of discussing spares. No sooner was all the radio work and 
the paper work tied up than the weather set in with fog. 

An unforeseen break appeared on January 20th, and I took 
this opportunity of getting away. As take-off was in the afternoon 
I only managed to reach Bordeaux, where I stayed the night. On 
arriving at the airport next day I found.a very dull picture pre- 
sented on the weather chart: the whole of Spain was covered 
with a front and most of Southern France was covered with fog. 
The only course open was across to Perpignan and then down 
the Spanish coast to Valencia. The Pyrenees, capped in snow, 
were standing out from the mist and gave a good indication of 
position for the course. Perpignan was reporting good weather, 
and so a landing was made there for more fuel and further met. 
reports. The front was moving down south and, by leaving 


First of two Piper Apaches for the government flight, VR-NBF was 
flown out to Kaduna by Capt. E. Minshow, officer in charge of the unit. 
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ag by 1400 hr, I made Valencia in the wake of the bad 
weather. 

Next morning broke clear, with a few scattered clouds. Cutting 
across the south-eastern ti ay of Spain, I saw the Mediterranean sea 
was its usual deep blue in spite of a few wisps of cloud cover- 
ing the tops of the mountains, it was certainly one of those days 
when one feels glad to be flying an aeroplane. Even when the 
undercarriage kept falling down, indicating a hydraulic leak, the 
beauty of the mountains and valleys was such that it took one’s 
mind off the ible consequences. I reduced my speed and 
locked the under down—now it would at least be safe to 
land on. Reaching Gibraltar, I thought that this base would be 
the best bet for repairs, for at any rate the occupants spoke Eng- 
lish. Although it was Saturday, the R.A.F. turned out and put 
the aircraft in flying order, and I continued to Tangiers. 

— landing there I checked i in about the same time as a Hunting 

service and, because of the disturbances which were 
prevalent in North Afric, wat very glad to have their company. 
ully, however, and next morning found 

me on my way to lanca. 


Even after all my preliminary study of the route, one thing I 
had not bargained for was the methodical detail with which the 
French examined the equipment and aeroplane at Casablanca. 
The necessary se of extra water- s there delayed me 
another day. Still, having adopted the French belief that one 
lives for the Peay of eating, my stay in Casablanca was quite 
pleasant. After take-off the next day the Apache was floating 
nicely on a southerly course, with the warm sun pouring in 
through the canopy and a beautiful view of the snow-capped 
Atlas Mountains to the east, when the whole serenity of the trip 
was shattered by two exuberant U.S.A.F. Sabre pilots, who, 
recognizing the American markings of my machine, eded 
to perform every acrobatic evolution possible—and a few more. 
After a final attempt to fly alongside, they waved and departed. 

Leaving the green vegetation of the north for what was 
becoming the scrub and sand of the desert, we were now entering 
the desert control zone and at midday had reached a place called 
Sidi Ifni, another Spanish outpost. By the time I had made 
myself understood, aroused the various officials from their siesta 
and filled up with petrol, I had only sufficient time to make Cap 
Juby before sunset. 

Cap Juby is another Spanish outpost in the desert and the only 
means of communication with the outside world is by an old 
Junkers JuS2 and by radio; consequently pee | strange face is very 
welcome. Even the langua ¢ was no bar » as they could speak 
a little French and so could I, we had a very enjoyable time. 

Take-off was a little delayed next morning until a mild hang- 
over had cleared; but, even so, we made Port Etienne by early 
afternoon. Towards the evening the desert was fading into a 
greenish haze again and the lights of Dakar were just beginning 
to show as I touched down there. The airport is quite a way 
from the town and so I stayed at an excellent nearby hotel over- 
looking the Atlantic. Tired as I was, the sound of the surf kept 
me awake for a long time. 
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The Apache parked next to the Queen’s Flight Viking in which the 
Queen flew from Lagos to Kaduna during her recent visit to Nigeria. 


By now the weather was becoming warm and humid and it was 
a very pleasant idea to crawl into the air again. After the usual 
language and Customs palaver, I took off for Freetown. The 
ground was really green now, with almost a jungle growth around 
the river, and then the usual West African haze, the desert dust 
blowing down to the south reducing visibility to less than a mile. 
It was nice to find Freetown and have lunch with people who 
spoke English. Becoming airborne was —— for it was past 
midday and the sun was ing out its heat. By the time 
a height of over 10,000ft been reached conditions were rea- 
sonably normal and course was set for Robertsville. This is quite 
an outpost of the U.S.A. as the whole station is taken over for 
the purpose of running the services of Pan American Airways. 
The base is certainly an efficient one and the fact that everybody 
speaks English is an added advantage. I finished flying for the 
day there to have a rest on the beach. 

Next day the mist was down and take-off was delayed until 
1000 hr, after which the route was bordered by line squalls and 
thunderstorms, truly indigenous to the west coast. Beyond the 
haze and the storm, the run into Abijan was uneventful; and, as 
this was the last stop before Lagos and in French territory, I 
made the most of the French cooking there. After eating for 
almost an hour and a half, it was very difficult to make the effort 
to get into the air again . 

e run into Lagos was uneventful. I arrived there amid 
Canberras, Hastings, Dakotas and every conceivable type of air- 
craft converging on the airport for the visit of the Queen. But 
it was nice to be back in home territory again. I stayed the night 
in Lagos and slept well into the next day, eventually setting course 
for Kaduna, where I landed in time for unch, j just two days before 
the Queen arrived in Nigeria. 


GLIDING INSTRUCTION FOR NAVAL CADETS 


‘Ta training syllabus for all cadets at the Britannia Royal Naval 
College, Dartmouth, includes a short course at a Naval air 
station. But the keen youngster who cares to sacrifice part of his 
summer vacation can at no financial cost to himself gain a valu- 
able introduction to flying by volunteering for one of the annual 
liding courses held og Naval Air Station Bramcote, in 
arwickshire. 

Glider flying for Dartmouth cadets, during which they can 
qualify for the Royal Aero Club “A” and “B” gliding certificates 
—and, if time allows, the “C” soaring certificate—was first insti- 
tuted in 1948. a year after the formation of the R.N. Gliding 
Association. The courses were started by Lt-Cdr. J. Sproule, who 
has himself represented the Navy in team gliding contests. 

Three courses, of ten days each for twelve cadets at a time, 
are held at Bramcote during the th summer vacation. 
The present chief instructor is an officer belonging to the College 
training staff who is a glider expert, and three or four assistant 
instructors from branch clubs of the R.N. Gliding Association 
are appointed to Bramcote for the duration of the courses. 

The gliders used are the Slingsby T.31 Tandem Tutor, the 
single-seat Kirby Cadet, and a number of SG.38 primaries. A 
Tieer Moth is available for aero-towing. 

The cadets join Bramcote on the day before the commencement 
of each course, so that they have time to get settled in. Next 
morning they are given a brief insight into life on a Naval air 
station, and then turned over to the gliding instructors. Tuition 
starts with a lecture on the elementary principles of flight, a met. 
briefing, and inspection and handling of the gliders on the ground. 


The cadets are then se up into smaller a yd with two 
instructors to each and the chief instructor in overall charge. Each 

pupil is taken up for an initial flight in the T.31 on tow, with the 
instructor in the rear seat, to show him the airfield layout and 
demonstrate the controls. Then follows a certain amount of 
dual instruction, after which the pupils start doing ground slides 
in an SG.38 primary towed behind a jeep. 

Flying goes on from 9 a.m. to 7 p.m., with short breaks for 
meals, the Tiger Moth pilots logging something like five hours’ 
towing time daily. While some of the pupils are on primaries others 
are receiving dual tuition. 

After three days, during which each cadet gets in about a dozen 
flights, the instructors are able to assess individual aptitude. Those 
sufficiently advanced move on to the Kirby Cadet to fly solo for 
their “A” certificate. Qualification for this is a flight of some 30 
to 40 seconds at about 300 feet followed by a normal landing. 

When the “A” certificate has been attained the pupils spend the 
rest of the time on the T.31. ‘The course passing-out requirement, 
which includes the official requirement for the “B” certificate, is 
two solo circuits at a height of 700-1,000 feet from a winch 
launch, with right- and left-hand turns and norma! landings. 

More than half the cadets succeed in gaining their “B™ certi- 
ficate durin ng the Bramcote course. If time permits they ma 
for the “C” certificate, qualification for which is a solo Right 
during which height i is gained or maintained for five minutes. All 
the cadets get in some sixteen three-minute dual instruction 
flights during the course, three or four solo circuits, and u ds 
of 30 flights in the various types of glider. A. ra H. 
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“And Sisyphus 
an huge round stone 
did reel against 


an hill...” 


Poor old Sissy—condemned for ever to a job that got nowhere. 
Just a legend? Ah, but pause a moment, dear friends. Are 
there not Sissies in many a works trying this very day to bore 
half-inch holes through tough metal with the wrong tool? 
Alas, alack, there are indeed. Indeedy yes! 

The right tool? I am glad you asked me that! It is the 
Desoutter Pneumatic Rackfeed Drill, which you clamp into 
position and operate simply by twiddling the small handle 
between the thumb and the forefinger. Send at once for 
exciting art photographs (genuine students only). 


THE NEW RACKFEED DRILL BY Desoutter 


Desoutter Bros., Limited, The Hyde, Hendon, N.W.9. Telephone: Colindale 6346 (5 lines). Telegrams: Despnuco, Hyde, London. 
cRc272 
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LONG-RANGE NAVAIDS 


PART 1; The Background 


the aviation industry has been the development of means to 

assist the pilot in as many aspects of flying as possible. Thus, 
following upon the basic panel instruments came gyro horizons, 
turn-and-bank indicators and the like, to assist the pilot in cloud 
or blind flying. Then, as the range of aircraft increased, further 
assistance was devised in the shape of the automatic pilot. In the 
same way, not only the actual flying of the aircraft was assisted but 
means were sought whereby its navigation could be aided. This 
resulted in the early direction-finding stations, airborne loop 
aerials, and, in the United States, the radio range. All of these 
systems were of great value, and development continued over the 
years. 

Before World War 2 the primary system of navigational assist- 
ance used in the United Kingdom was medium-frequency D/F., 
and the civil network became tantamount to a standard. But air- 
craft range was already on the increase and, accordingly, means 
were sought to extend the range of this aid. As D/F. is essentially 
a directional receiver it is apparent that any significant increase in 
maximum performance must lie in the range of the transmitter. 
True, much can be done to increase receiver performance by 
increasing the efficiency of the aerial system, but in the end it 
becomes necessary to turn to the transmitter to obtain an increase 
in range. 

Now, although increasing the power of the transmitter would, 
in the case of M.F. D/F., result in an appreciable increase in the 
range of the system this would result in an unacceptably large, 
heavy airborne transmitter, with a heavy current consumption. It 
is a fact that, up to certain limits, increasing the operating fre- 
quency of a radio transmitter will give a corresponding increase 
in range for a given power. However, once a certain frequency 
level has been reached other factors apply and the behaviour of 
the radio transmissions changes. 

At the low and medium frequencies radio waves mainly follow 
the curvature of the earth, and their range depends on power. As 
the frequency is increased so the range is increased, but at the 
same time a proportion of the transmission is radiated upwards 
until it reaches an ionized layer in the atmosphere known as the 
Kennelly-Heaviside layer. This layer has variable properties, and 
although for a time high-frequency D/F. reigned supreme as the 
long-range navaid these variations—or “night effect” as it is 
usually called—made the aid obsolete fairly quickly, certainly as 
far as civil aviation was concerned. 

As a result of further research very high frequency (V.H.F.) 
was developed, but here range was limited to line-of-sight condi- 
tions. At very high frequencies there is no ground wave, and no 
reflected wave; the entire transmission is radiated into the atmos- 
phere and through the ionospheric layer. Solid obstacles in the 
path of these waves cause a “shadow” behind, and consequently 
it is theoretically necessary for the receiver to be able to “see” the 
transmitter. Power-increases, however great, have little or no 
effect on the increase in range above optical range. 

It thus became necessary to develop all aids for long-range use 
to operate in the medium- or low-frequency bands, and for the 
receivers to be carried in the aircraft, with the high-powered trans- 
mitters on the ground. Two such aids were developed; still in use 
today, they are known as Loran and Consol. 

Once the war ended the increase in air traffic became annually 
greater and, as everybody knows, an international body was consti- 
tuted to deal with international aviation organization and develop- 
ment. Known as the International Civil Aviation Organization, 
this body maintains a number of technical panels devoted towards 
operational development. Two of them are most intimately con- 
cerned with the development of navaids; these are the Air Naviga- 
tion Commission and the Communications Division. 

A word here about current and projected short-range systems. 
At present the I.C.A.O. standard short-range and terminal aid is 
V.O.R./D.M.E. (V.H.F. omni-directional radio range with 
distance-measuring equipment). However, although this aid has 
been specified by I.C.A.O., the only country that can 1 
to have implemented this decision is the United States. V.O.R. 
has, in itself, achieved fairly widespread installation, but a 
dog-in-the-manger attitude has developed over D.M.E. I. oO. 
has specified that D.M.E. should operate in the 1,000 Mc/s band, 
and this has been a bone of contention among countries outside 
the U.S. In the United Ki m D.M.E. development has been 
directed towards the 200 Mc/s band, where the aid was first used 
as Rebecca /Eureka (and, for that matter, still is), although almost 
entirely for military purposes. True, Ferranti have produced an 
excellent 1,000 Mc/s system, but no installations have been made 
on an Official basis. 


~ INCE the earliest days of flying one of the main tasks facing 


By J. H. GROVER M.LN. 


DO present navigation aids really lag five years behind the development 

of aircraft? The author of this article discusses, in not-too-esoteric 

terms, the main British and American systems. In this first instalment 

he briefly reviews the history of established navaids and goes on to 

describe the operation of the two systems known as Consol and Loran. 

In Part 2 he will deal with two British systems, Dectra and Delrac, 
and with the U.S. Navarho and Navaglobe. 


The United Kingdom view is that Decca is the finest available 
short-range aid, and have placed it on record that it is the official 
intention to designate Decca as the aid on which U.K. Air-traffic 
Control procedures will be based. But, at the same time, although 
refusing to provide 1,000 Mc/s D.M.E., the authorities are to 
install a number of 200 Mc/s stations for B.O.A.C. use, retaining, 
at the same time, V.O.R. But V.O.R./D.M.E. is not sufficiently 
accurate in azimuth to permit lateral separation in air traffic, and 
neither is a comparable U.S. system known as T.A.C.A.N. This 
aid, which operates in the 1,000 Mc/s band, is a bearing-distance 
system, but according to official U.S. reports would appear to do 
very little more than V.O.R./D.M.E. can do. Decca, on the other 
hand, is entirely suitable for lateral separation procedures, while 
V.O.R. alone is a valuable secondary aid, especially as a single 
receiver may be used to receive both V.O.R. and I.L.S. with very 
little extra weight. 

Now, although a considerable amount of post-war work had 
been done on the development of short-range aids for use in 
terminal or heavy traffic areas, very little comparable effort had 
been devoted to the provision of long-range assistance. In fact, 
the matter was not really spotlighted until 1954 when the Fifth 
Session of the I.C.A.O. Communications Division recommended 
States to develop a long-range navigational system. The Division 
specifically mentioned four projects as warranting further develop- 
ment; these were the Decca Navigator Company’s Dectra and 
Delrac, and the U.S. Navarho and Navaglobe. The Division also 
mentioned Loran and Consol as good interim systems. 

In September 1955 the Second Air Navigation Conference of 
I.C.A.O, really drew attention to the seriousness of the position 
when it disclosed the fact that the collision risk on the North 
Adlantic route in particular was becoming unacceptably high, and 
specified in very definite terms the requirement for an accurate 
navigational aid. The accuracy was to be such that throughout its 
coverage the maximum errors would not exceed 10 n.m. on at least 
95 per cent of occasions. Range was to be 1,500 n.m. or over, except 
in cases where the length of the route makes this unnecessary. The 
presentation must be clear, self-evident and continuous, and must 
provide the pilot with an instantaneous reading of his position. 
Furthermore, sufficient information must be provided to enable 
accurate cruise control to be adopted, and lateral separation 
between aircraft to be achieved. Finally, the system must be 
capable of integration with a short-range aid. 

fore discussing the position any further let us examine 
objectively the long-range aids in current use, and those projected. 


Consol. During the last war, it will be recalled, the Germans 
launched an extremely efficient anti-shipping offensive, using sub- 
marines and long-range maritime reconnaissance aircraft. This 
combination resulted in serious Allied losses, and it became 
obvious that some ial navigational assistance was available to 
both U-boats and aircraft. It did not take long for Allied tech- 
nicians to discover the nature of this aid, and it is one of the 
more remarkable as: s of the radio side of the war that Sonne 
(as the Germans called the device), although easily jammed, was 
allowed to operate unmolested: the Allies put it to work in their 
own interests, mainly in the anti-U boat campaign. 

When the war ended the Sonne installations fell into the hands 
of the Allies, and it became apparent that here was an aid that 
would have immense value in civil airline operations. Originally 
developed by the famous Lorenz concern, who had already pro- 
vided pre-war civil aviation with the well-known beam approach 
system, Sonne was further developed by Marconi in the U.K. 
and renamed Consol. A British transmitter was installed for the 
Ministry of Civil Aviation at Bushmills, in Northern Ireland, 
and is still in full operation, just as an original German Station 1s 
operating at Stavanger, in Norway. 

Operating in the medium-frequency band, on frequencies 
between 255 and 415 kc/s, Consol provides bearing information 
only at ranges up to 1,500 n.m. Accuracies are of the order of 
} to $ deg under daylight conditions, when ionospheric influences 
are not so pronounced; at night, the reflected sky wave from the 
Kennelly-Heaviside layer is comparable with the direct ground 
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wave, and this may lead to errors of up to 2 deg in a zone over 
350 and under 500 n.m. from the station. 

The principle of Consol is a radiated pattern having many lobes, 
or sectors, rotated electronically. Each sector has either a dash or 
dot characteristic, such sectors being disposed alternately. The 
spacings between the dots and between the dashes are such that if 
the two characteristics are brought together a steady tone results, 
and this takes place on the boundary lines between the sectors. 

The normal Consol transmission follows a complete cycle, 
which is repeated continuously; the cycle normally occupies 40 
seconds. It consists of, firstly, the station identification signal 
followed by a two-second break. Then follows a succession of 
dots or dashes, a continuous tone, and then more dots or dashes. 
This cycle is caused by the rotation of the pattern, and the number 
of dots (or dashes) heard before the steady tone, or “equi-signal,” 
determines the bearing of the receiver in relation to the trans- 
mitter. Thus, a navigator wishing to obtain a position line from 
the Consol transmitter merely has to tune into the station on the 
aircraft A.D.F. (or communications) receiver. He then counts 
the number of dots or dashes following the identification up to the 
receipt of the steady tone or equi-signal. This will indicate his 
position within the Consol sector, and by referring the received 
count to a chart overprinted with the Consol pattern a position 
line can be obtained. 

It will be appreciated that as there are several sectors having 
identical polar diagrams a certain ambiguity exists. It is therefore 
necessary to have an approximate idea of the position of the air- 
craft so that the appropriate sector may be selected on the chart. 
However, these sectors are between 10 and 15 deg in width and 
in the unlikely event of the navigator being unable to decide with 
certainty which is the correct sector his doubts may be resolved 
by use of the A.D.F. The process of obtaining a position line 
takes, with practice, about a minute. 

The Consol transmitter energizes an aerial system, the dis- 
position of which results in two sectors which are of no use for 
navigation. The antenna array consists of three aerials erected in 
a straight line, the aerials being spaced three wavelengths apart. 
By energizing one outer aerial with current 90 deg ahead of the 
centre aerial in phase, and the other outer aerial 90 deg behind it, 
the whole of the radiated pattern is caused to rotate about the 
centre aerial. If the line joining the three aerials is extended the 
sectors bisected by this line are unusable. Generally it may be 
stated that only those sectors falling within the areas + 60 deg 
of the median line on either side of the aerial line are of use. 


Loran. A system that found considerable favour during the 
War, and which has since been extended to civil use, is Loran, an 
aid based on similar principles to the well-known Gee but having 
a considerably greater range. e¢ name Loran is derived from 
the function of the aid, namely Long Range Navigation. While 
Gee is a British system, credit for the development of Loran goes 
to the United States. 

Loran is, in its standard form, a medium-frequency aid, operat- 
ing in the frequency band from 1,800 kc/s to 2,000 kc/s. At 
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these frequencies propagation and range are subject to the iono- 
sphere and to the question of whether the ground wave or the 
reflected wave is received. Generally speaking, the ground waves 
may be used at ranges of up to 900 n.m. by day, while at night 
the reflected sky waves permit reception at up to 1,400 n.m. 
The system o tes on hyperbolic principles, a hyperbola 
being the locus of a yoy having a fixed difference in range from 
two other points. (This fundamental, by the way, holds good for 


all hyperbolic systems.) Let us consider now the method 


9 in Loran to propagate a series of hyperbolic position- 
ines. 


If two transmitters are sited at a given distance from each other 
they can be taken to represent the two points referred to in the 
previous paragraph. Now, irrespective of frequency, the speed of 
radio waves through the atmosphere remains constant, and is 
known. Thus, if the time of origin of a pulse of radio-electric 
energy at the transmitter is known and the time of receipt at the 
receiver is taken it will obviously be only a matter of calculation 
to establish the distance between the transmitter and receiver. And 
this is the precise principle upon which Loran operates. 

Known as a “chain,” the two Loran transmitters are located 
some hundreds of miles apart. One transmitter of the chain, 
the master, emits a number of uniformly spaced pulses each 
second. The second, or slave, transmitter emits a corresponding 
series of pulses, the two transmissions being time-locked in 
respect of each other. This highly accurate time-relationship is 
allowed for in the receiver, which is able to establish as a result 
the time taken for each pulse to arrive from each transmitter. An 
electronic computor included in the receiver measures the dif- 
ference between the times taken for the master and slave pulses to 
reach the receiver. 

It is a comparatively simple matter to plot a number of 
hyperbole for known difference-values on a chart; Loran charts 
are therefore prepared with the hyperbolic pattern overprinted, 
each hyperbolic position-line being identified by its difference- 
value. Accordingly, the operator of the Loran receiver merely 
notes the difference-reading on his indicator (which is, by the way, 
a cathode-ray tube) and refers this reading to his chart to obtain a 
position line. 

Unlike Gee, Loran provides only a single position-line. Thus, 
to obtain a fix it is necessary to take readings for two chains 
having reasonably interlocking patterns. It is usual when setting 
up the ground installations to try to select sites that will permit 
the two hyperbolic patterns to cut at a wide angle. The system 
allows for one station to be made common to two chains, this 
usually being the master. 

Incidentally, unlike Consol, the accuracy of Loran does not 
suffer as a result of comparable ground waves and sky waves, full 
allowance being made for this. The accuracy of the received 
position-line largely depends upon the skill of the operator and 
other factors, but an average figure may be considered to be 
1.5 n.m. at 800 n.m., using the day ground waves; at night, on 
sky waves, this error increases to up to about 5n.m. The cathode- 
ray-tube indication, together with “blinking,” provides excellent 


fail-safe characteristics. 
(To be concluded) 





THE 707 IN UNIFORM 


Taken within the last few weeks in the Boeing plant at Renton, near 
Seattle, this is one of the first photographs to show production of the 
KC-135 tanker for Strategic Air Command. In many ways similar to 
the 707 airliner, the tanker has already been ordered to a total of at 
least 375. The last piston-engined KC-97s are in the background. 


REPUBLIC/WESER AGREEMENT 


AN agreement has been signed between Republic Aviation and 
the Finanz und Verwaltungs-Gesellschaft Weser of Bremen 
by which the West German aircraft firm will assemble and test 
F-84F and RF-84F aircraft before delivery to the new Luftwaffe. 
The American company will help in initial planning and sub- 
sequently assist in the transport, test flying and modification of 
the aircraft. Assembly installations, it is stated, will be planned 
to receive large numbers of Thunderstreaks and Thunderflashes. 


“FLIGHT”? PHOTOGRAPHS 


MANY of the photographs reproduced in Flight, i.e., those 
taken by our own photographic staff (as indicated on pub- 
lication) are subsequently available in the form of high-quality 
prints. Prices are as follows (dimensions given in inches): 
54x34, 1s 4d (glossy or semi-matt, unmounted) or 2s (toned 
sepia, unmounted); 6x4, 2s 6d or 4s; 8x6, 3s 6d or 5s 6d; 
108, 5s or 7s 10d; 12x10, 6s or 9s 8d; 15x12, 9s 6d or 
13s; 20 x 16 (semi-matt only), 13s or 18s. 

Also available are a postcard series, totalling over 200, depict- 
ing both historic and modern aircraft of the R.F.C., R.N.A.S., 
R.A.F. and Fleet Air Arm. Complete lists of the series are obtain- 
able on application. Prices are 8d each card, or 74d each for 
quantities of a dozen or more. One view only—in most cases a 
good three-quarter front or side—is available for each aircraft type. 
Also available as postcards, at the same prices, are reproductions 
of general-arrangement drawings of some 20 British aircraft that 
have appeared in our “Aircraft Intelligence” pages. 
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AIRCRAFT INTELLIGENCE 


Great Britain 


Coastal Command Markings. Aircraft of 
R.A.F. Coastal Command now carry the 
squadron number on the fuselage side, in 
the manner initiated by No. 228 Squadron, 
for its tour of South America late last year. 
On this page is a picture of a Shackleton 
M.R.1 of No. 220 Squadron so marked. 
The number and the individual letter on 
the nose are in bright red with a white 
outline. Neptunes of No. 36 Squadron, 
based at Topcliffe, have their markings in 
green, with white outline. No. 42 Squadron 
(Shackleton M.R.2s) is another unit which 
has adopted the new system. 


U.S.A. 


North American F-100. Under develop- 
ment by Flight Refuelling, Inc. is a “buddy 
system”’, which will enable an F-100 to 
refuel from another Super Sabre. The 
“buddy” machine will trail a hose and 
drogue from an under-wing pod, similar in 
contour to a normal auxiliary tank. Upon 
completion of refuelling the entire equip- 
ment will be automatically rehoused. 


Douglas A3D Skywarrior. First deliveries 
of Skywarriors have been announced by the 
U.S. Navy. Five of these twin-jet carrier- 
borne bombers have been ferried to Jack- 
sonville, Florida, to form the first heavy 
attack squadron, VAH-1. 


Douglas AD Skyraider. The U.S. Navy 
has accepted delivery of the 3,000th Sky- 
raider from Douglas’s El Segundo Division. 
On the occasion of the delivery it was dis- 
closed that Skyraider production will con- 
tinue into 1957. Both the AD-6 and AD-7 
single-seaters are concerned and deliveries 
of the -7 model should begin in August this 
year. The -7 is the 50th version of the 
“Able Dog” series since the prototype 
flew in March 1945. 


Canada 


Canadair CL-28. Production of this 
maritime-reconnaissance development of 
the Bristol Britannia, powered with 
Curtiss-Wright Turbo-Compound piston 
engines, is on schedule. The first machine 
of the initial batch of 13 should reach the 
final assembly line in September, be out of 
the hangar in November, and ready for 
flight-test early next year. 


France 


French Production. At a recent press 
conference M. Henry Laforest, Secretary 
of State for Air, disclosed that “in view of 
the present political requirements” a 
special effort is to be made in the produc- 
tion of certain French aircraft. For 
example, production rate of the Max 
Holste Broussard utility transport and the 
S.E. Alouette helicopter is to be increased. 
A similar effort is going into the production 
of Dassault 315s and the modification of 


Dassault Ouragans to “Barougan” stan- 
dard, which includes paired-wheel landing 
gear for operations from unprepared strips. 


French Orders. M. Laforest has also dis- 
closed these orders for French aircraft: 
Mystére II, 150 ordered, 40 delivered; 
Mystére IVA, 325 ordered, 128 delivered; 
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An Avro Shackleton M.R.1 of No. 220 Squad- 

ron, R.AF. Coastol Command. Allusion is 

made to this aircraft in the first poragraph 
on this page. 


Mystére IVB.2, 150 ordered (this to be 
increased to 370), delivery to begin in 1957; 
Vautour A, B and N, 140 ordered (to be 
increased to 360), deliveries to begin in the 
second quarter of 1956; Nord 2501, 160 
ordered (to be increased to 200), 90 
delivered; Bréguet 765, 15 ordered, deli- 
veries to begin in 1958; Fouga CM.170, 95 
ordered (to be increased to 325), deliveries 
to begin in second quarter of 1956; Max 
Holste 1521, 198 ordered (to be increased 
to 310); Morane Saulnier 733, 130 ordered 
(including 60 with armament), 70 de- 
livered; Morane Saulnier 760, provision 
made for ordering 50, deliveries to begin 
at the end of 1957; S.E.3130, 100 ordered, 
deliveries in the second quarter of 1956; 
S.0.1221, 100 ordered (including 60 for 
the Army), delivery rate four monthly, 35 
to be delivered by the end of 1956. 





HANDLEY PAGE VICTOR B.i 
production 


type) 
(Four Armstrong Siddeley Sapphire) 
Span 110fc 
Length 114% 11in 
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Fig. 1. The best known of all accident inves- 
tigations was that carried out on the Comet 
in 1954. The picture shows the three-dimen- 
' reconstruction of wing components. 


Mr. E. L. Ripley's R.Ae.S. 


Lecture Summarized 


Aircraft Accident Investigation 


ground which has already been covered. I am going to deal 

with what can be learned from wreckage.” The evidence of 
eyewitnesses, he said, even of the aircraft’s crew, could be faulty 
and inaccurate, but the evidence in the wreckage—if it could be 
interpreted—was a sure and certain guide. Its investigation, 
when properly done, was a scientific and logical process. 

The first point to be noted at the site of the accident was in 
what attitude the aircraft struck the ground. The general layout of 
the wreckage and the impact marks would show whether it struck 
at high or low speed, whether it was drifting sideways, or perhaps 
spinning. Local damage to trees or buildings might give valuable 
information as to what the aircraft was doing in the last few 
moments of flight. It was essential during the preliminary examina- 
tion that every part of the machine should be accounted for, and 


‘| DO not intend,” the author began, “to go over again the 


Fig. 2 (left). Tension 
failure in a sper 
boom: This is octu- 
ally the tension part 
of a spor failure in 
bending, but the 
loading is predomi- 
nantly tension ond 
exhibits the typical 
“angles” of a ten- 
sion failure. 


Fig. 4 (below). A 
good illustration of a 
“fir tree” pattern, 
showing how the 
failure had developed 
from the top. 


Fig. 3 (below). Bending failure of a light alloy 
lug: Note the tension failure and the chorac- 
teristic “fir tree“ pattern, helpful in tracing 
the origin of a failure. (See also Fig. 4, right.) 


if necessary a search should be organized. Knowledge of the dis- 
position of wreckage could be a va'uable asset to the investigation, 
but this had to be done quickly, as would-be helpers, in bringing 
fragments to the main site, often forgot whence they came. 

After plotting the disposition of wreckage on a large-scale map 
of the area, the next step was to take a closer look at the fragments. 
A copious series of photographs was always valuable here, al- 
though such important details as the position of cockpit controls 
and the readings of instruments should always be jotted down in 
a notebook. In the author’s view the detailed investigation should 
not be conducted on the site, but the wreckage should be taken 
where it could be handled with better facilities. To deal care- 
fully with wreckage was absolutely vital. It would not be amiss 
to attach a label “Handle Like Eggs” lest vital evidence were 
obliterated. 

Once the wreckage had been brought back to the hangar, the 
first task was to rebuild it, although sometimes circumstantial 
evidence indicated that only a part need be rebuilt. The author 
illustrated an example of wreckage-rebuilding familiar to every- 
one—that of the Elba Comet; one of his illustrations is reproduced 
in the heading. The work which was performed on the remains 
of this aeroplane was typical of that done following any major 
accident of which the cause was obscure. The best way to recon- 
struct wreckage was to do it three-dimensionally, on frameworks; 
the aircraft was often laid out on the floor of the hangar in order 
to sort out the pieces before they were put on the framework. 

Piecing together the jigsaw puzzle was not as difficult as it might 
appear. The aircraft's colour scheme — an important clue, 
and one soon learned to look for identifying features such as access 
doors, drain holes, and so forth. Skin gauges, which varied all over 
the aircraft, enabled wreckage to be sorted into groups, and a use- 
ful guide was the angle or distance between rivet lines caused by 


taper or 


Fig. 5 (below, right). This example of a fatigue failure of a steel lug 
shows the characteristic surface of the fracture and progression lines. 
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Fig. 6. Rivet joint failure: In this case there wos tension across the fracture, 
and the characteristic shape of the failure gives the progression. 


The author turned next to what could be learned from the finer 
details of the wreckage, dealing with the subject in two parts: 
fracture analysis, and “sequence” analysis. 

The principles upon which fracture analysis was based were 
simple, but experience was needed in applying them. Each basic 
type of fracture, such as tension, compression, shear or —— 
had certain characteristic features which could be recognized. 
— illustrated a number of different types of fracture (Figs. 

2-3) One was a tension failure in a spar, showing the typical 

“angles” familiar in the normal tension-test-specimen, where they 
are referred to as “cup-and-cone” failures. Figs. 3 and 5 show 
the bending failure of a light alloy lug and a fatigue-failure of 
a steel lug. A good example of a rivet joint failure is seen in Fig. 6. 

Recognizing a fracture was, however, only a means to an end. 
It had been shown how fractures differed, and by studying various 
detailed signs the direction of progression of a failure could be 
determined to enable the primary failure to be found from a 
sequence. Caen Cee eens followed 
principles of deduction that applied to all wreckage anal 

In some complex examples it was often necessary to consider the 
paths of the loads required to produce failure. Thus it might be 
deduced that one failure must take place before or after another, 
so that the necessary load could be transmitted. Again, by examin- 
ing the relative defections of the parts, a ae might be de- 
duced. The author recommended the making of diagrams on 
which could be recorded all the details of the fractures and other 
evidence such as scratches or impact marks. 

As far as the equipment used in fracture analysis was concerned 
each investigating officer had his own pocket magnifying-glass, 
ranging in power from five to ten times magnification. For 
microscopes the prism binocular was favoured, as it gave a stereo- 
scopic picture and not a reverse image; both low-powered and 

high-powered types were used; in addition, all kinds of devices for 
seeing around corners were employed, ranging from mirrors to 
intrascopes. 

Fracture analysis revealed how the various parts failed, but the 
most vital fact to be established was which failure was the true 
primary. This was often a much more difficult job, involving 
prolonged searching of the wreckage. The task was one of elimina- 
tion. A wing failure could be shown to precede a tail failure, 
for example, by evidence that the wing struck the tail before the 
latter was detached. 

The author showed some illustrations of damage by impact— 
one of the most useful indications in the derivation of sequences. 
The first was of the Elba Comet’s tailplane; as the wreckage was 
being assembled it became clear that there had been a failure 


Fig. 10. The mark of a rotor-blade is clearly seen in this picture of 
@ portion of helicopter fuselage. 


Fig. 7. The presence in the tailplane of a piece of carpet 
proved the tail to be on when the fuselage failed. 


Fig. 8 (right). One of the most 
curious impact morks ever 
discovered—the imprint of a 
one-anna piece in the tail- 
plane of the Elba Comet. 


Fig. 9 (below). Another ex- 
ample of impact evidence: an 
unusual mark on the fin was 
shown to have been caused 
by a piece of fuselage with 
the aerial attached (inset). 





Fig. 11. Here a helicopter blode has cut through two cables, leaving 
a clear impression on itself. 
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Fig. 12. Trajectory plotting: In this illustration wind drift only has 

been considered, but plotting must allow for the forward speed of 

falling objects. This method is a most useful tool provided its limita- 
tions ore clearly understood. 


AIRCRAFT ACCIDENT INVESTIGATION .. . 


in the air on the port side, and that the outer portion had separ- 
ated by downward bending. At the same time it was known that 
the wings also had failed in a similar way. Experience had fre- 
quently taught that if an aircraft lost its tailplane it bunted, caus- 
ing down-load failure of the wings. Here, then, was a possible 

‘primary” for the Comet accident: the other failures, such as 
the bursting of the fuselage, might have — from the addi- 
tional strains imposed by the break-up. The wreckage, however, 
provided a different answer. Detailed inspection of the port tail- 
plane revealed a series of blue impact marks outboard of the main 
break, and these were shown by chemical analysis to have been 


Fig. 15. It is always necessary to distinguish 
between air damage and ground damage; 


these two pictures constitute an obvious 
example of the latter 
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Fig. 13. An instance of tearing at bea end of the slot of a control 
mechanism, which was obviously caused by a failure elsewhere. 





sted that they 

it was possible 

to trace the identity of the striking object. It was clear, too, that the 
scratching took place after the fracture. 


Fig. 14. The parallel nature of these scratches 
were caused by rivet heads, and from their pitc 


caused by one of the blue-painted cabin seats. Thus fuselage failure 
had preceded tailplane failure. That was not all, however; when 
the detailed fractures were traced back to their origin it was 
found that the main failure of the tailplane had been caused by 
the impact of a heavy portion of structure. In doing so it left its 
trade mark—a piece of fuselage carpet (Fig. 7). With this double 
assurance the possibility of tailplane failure as the primary cause 
of the accident was confidently eliminated. 

Impact marks were a very fruitful source of information, said 
the lecturer, who gave further illustrations (Figs. 9 to 11) of typical 
exampies found in practice. Not all impact marks occurred in the 
air, and it needed a skilled investigating officer to distinguish be- 
tween air damage and ground damage. Fig. 15 provided an 
obvious example of ground damage. Control movements and posi- 
tions could also be vital evidence. Fig. 13 showed the over-riding 
of a control lever in its slot: clearly a failure elsewhere must have 
allowed this to happen, and by tracing such damage back the 
primary failure could often be located. The author warned against 
assumptions being drawn from the position of control surfaces, 
pointing out that it was important to look for evidence giving the 
control’s position at the time of failure. 

Scratches were another profitable source of information. Fig 14 
was an example, clearly showing that fracture must have 
before the scratches were made. Sometimes fragments of material 
were lifted by the scoring objects, thus giving the direction of 
the score. To illustrate examples of how “sequence” evidence 
could be provided by small aes = gel as distinct from structure, 
the author showed two photographs: a piston-engine valve with 
an impact mark comeapanding to encther ea the crown of the 
piston, giving evidence of overspeeding; and two halves of an 
airscrew constant-speed unit, yielding evidence that the gears 
were not revolving when the unit received a blow. Examination 
of hydraulic and electrical equipment and the fuel systems could, 
from a mark here or a mark there, reveal the story of what 


happened. 
ing should be most carefully examined. The s: did 
not want to be gruesome, but pointed out that vital clues might 


(Continued at foot of page 502) 
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High-speed Experimental Flying 


Col. C. E. Yeager Relates his Experiences to the R.Ae.S. : 
Rocket-propelled Research Aircraft from the Pilot’s Angle 


PEAKING at a “main” lecture meeting of the Royal Aero- 
nautical Society, held at the Institute of Civil 
on uursday of last week, Lt-Col. ae = 

Yeager, U.S.A.F., gave an excellent account 
flight-testing programme carried out at Edwards Air Force Base 
on the series of rocket- lied research aircraft. (He was him- 
self selected to carry out experimental flying of the Bell X-1 
—then called the XS-l—in 1946, and afterwards flew its 
successors.) : F 

After introduction to a distinguished audience of designers, 
Ol Yona ean Ccaiate N. E. Rowe, president of the 

went straight into his story. He had told 
‘ore and one gathered that his audiences had 

bean intsenseedl in dhe sgustmeuter auther than the tech- 
nical aspect of his experiences, and that they had required simple 
explanations of such terms as “ “Mach number”; but in view of 
Britain’s limited experience of high-speed rocket euapaiied flight, 
the visitor may not have been too far wide of the mark in “talking 
down” a little to this audience. 

In fact, he gave a simple account of the aircraft he had flown 
in the high-speed-research programme in America. It was known 
Gulzg Ge we, been, Oa Oo ee, Sees 
then in action encountered curious as Rees & 
their highest diving speeds. Te USAT. shad Getinse cndaned 
in 1943 a straightforward aircraft a es a 
regions. Because of the lack at that time of a suitably 
engine, a Reaction Motors Inc. rocket motor with ag 
each giving 1,500 Ib thrust and using the comparatively well- 
known liquid oxygen and alcohol ‘on combination, was chosen 
for the powerplant. Independent take-off without a “mother- 
ship” was at first desired. 

¢ “hardware in ble condition” was delivered to the 
USAF. in 1946 in the form of the Bell X-1 and, because it was 
small, it was handed over to the fighter t section. 
to Col. Yeager, straws were drawn to the pilot 
and he drew the short straw. Some 20 flights in the makers’ hands 
had ed the machine airworthy, but endurance was too short 
to independent take-off and climb, so the bomb-bay of 
it athe Ton harm oy Kage Soy deel ad yy 
up on a lug on the X-1. The scheme was to drop the X-1 
mt 300008, so allowing it to start straight away on its test runs. 

X-1 was stressed for 18g positive and 10g negative. It 
ned 2 aan te ot 6 or Ge Eel aa cad 
entirely mechanical controls, with no form of boost. The tail- 
plane incidence was variable through a screw-jack. It carried 
388 gal of “lox” (liquid oxygen) and 300 gal of five parts alcohol 
and one part water mixed. This was fed to the motors by pres- 
anne oe tlns See 6 SS Be} ee S 
, which was also used to actuate the pneumatic 

—y+ Fr mechanisms, turn the gyro flight-instru- 
ments and pressurize the cockpit. The pilot remained cool (or 
pone lenpremep yw ok ate ae The 5,000 Ib/sq in 
pressure was raised by liquid nitrogen to boil off into the 
reservoir. No sstieaied gulk pump could at that time achieve that 


The machine was backed down into a pit and winched up into 
the B-29’s bomb-bay. The pair was moved over another pit for 
fuelling. For full-load take-off Yeager sat in the B-29, since this 
climbed at 180 m.p.h. and the X-1’s stalling speed was then 
ttm Had anything gone wrong he would have been 

laced had he been inside the X- 1. At 10,000ft he would 
eee ws inldes to slipstream, and fasten himself 
erg = X-l fro om 


At 25,000 he had the tanks pressurized 
and was ready to go at about 30,000ft. 


After each test run all 
remaining fuel was jettisoned and a dead-stick approach was 
made to the 13-mile-long lake-bed runway. gave no 
trouble; he arrived overhead at 5,000ft and over 300 m.p.h., 
made his checks and turned at 220 m.p.h., “crossed the hedge” 
at 200 m.p.h. and touched down at 180 m.p.h. The first three 
flights he made were without fuel or power, for familiarization— 
some turns and stalls from 15,000ft. It was dark inside the 
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Col. Yeager—a photograph taken 
on the evening of the lecture. 





B-29’s bomb-bay, and when he was released into the bright sun- 
light he was blinded for two or three seconds. Powered research 
runs were then started. 

The individual rocket barrels could be switched off and on at 
will as long as fuel lasted (about 3.5 min). A camera filmed the 
pilot’s instrument panel over his shoulder and a 15- to 20- 
channel telemeter radioed data on pressures, loads and control- 
surface positions to receivers on . Ss aes. Each flight was 
made according to a carefully p! programme, and Yeager 
first took the X-1 to 40,000ft and went to Mach 0.87. The escond 


oo oa 2 ee wer 89 and experienced buffeti 


flight that he first banked and found the elevator ineffective for 
turning; but by moving tailplane incidence 4 deg down he 
achieved a 2g turn. The shock-wave was measured as having 
moved back across the tailplane to the elevator hinge line, blanking 
off the elevator. From this came the American decision that only 
the all-fiying-tail system, with the tailplane moving under direct 
control of the stick, could give adequate transonic manceuvre 
control. Plain V.I. was effective, but not quick enough. 

The sixth flight was made in 1947, and a speed of Mach oo 
was reached—the first ees flight. Altogether some 
flights were made with the X-1] and a maximum speed of Mach he 5 
reached at 46,000ft, and a maximum height of 70,000ft. Some 

» and pieces of the airframe were lost at various 
times, but the aircraft’s research capabilities were used to the full 
and the airframe was given to the Smithsonian Museum for 
preservation. Data gathered were issued to all the aircraft con- 
structors. Some other research had been done with the X-1, and 
the T-1 partial-pressure suit had been developed to cope with 
cabin pressure failure. There was no ejector seat and the pilot 
was expected to crawl out through a small door for emergency 
escape. Yeager wore a parachute, but said it was for comfort 
more than anything else. 

The last X-1 “fight was in 1949, when the tanks were half 
filled and the machine was “drug off to the southern end of the 
lake bed” to make an i t take-off. It achieved what 
would even now be classed as a very high rate of climb indeed. 

The next project Yeager was involved in was the evaluation 
of the Northrop X-4, which was similar in layout to the D.H.108 
semi-tailless aircraft. This was taken up to Mach 0.94 in 1949 
and its characteristics assessed. After that came the X-5 variable- 
sweep aircraft used for Mach-drag research. It reached Mach 
0.82 straight-winged and Mach 0.94 with 60 deg sweep. Its 
gust load stability characteristics and other data were obtained. 

By this time the other X-series aircraft came along. The 
X-1-2 was a thicker-winged version about which Yeager said 
nothing. The X-1-3 was a refined X-1 with a new pump system 
allowing lighter tanks and greater fuel capacity. Turbine pumps 
were driven by 90 per cent hydrogen-peroxide passed over a 
“catalyst crystal” to produce steam. It carried 500 gal of lox 
and 550 gal of alcohol mixture giving a Le aya 5 min. 
The engine was tested and the X-1-3 was taken by B-29 to 
30,000ft. There it was found that all the nitrogen for systems 
operation had leaked away and at 10,000ft on the way down there 
was an explosion and the pilot climbed rapidly back into the 
mother ship. The X-1 then caught fire and was jettisoned. 

In Shovember 1953 the X-1A was delivered. It had 7ft more 
fuselage, the new pump system and other refinements. It was 
decided that this be taken to Mach 2 before the 50th 
anniversary of powered flight on December 17th, and a programme 
of four flights to this end was prepared—not without some mis- 
givings. Flights were planned to give a preset flight-path with 
a certain climb and “push-over” into level flight for the speed run. 
The aircraft was dropped at 30,000ft; barrels were lit. It 
was accelerated to Mach 0.8, climbed to 45,000ft, and the fourth 
barrel was lit, giving an acceleration in the climb to Mach 1.1. 
The first three flights reached respectively Mach 1.3 at 45,000, 
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HIGH-SPEED EXPERIMENTAL FLYING .. . 


Mach 1.5 at 60,000, and Mach 1.9 at peng a final T.A.S. 
of 1,200 m.p.h. On December 12th (five days of the ordered 
time) the great flight was made. Acceleration and climb 
routine up to 60,000ft when the “push-over” was begun and 
rose to Mach 1.4. At 70,000ft the X-1A was more or less a 
Mach 1.9 and accelerating at 31 m.p.h. per second. It reached 
Mach 2.5 at 76,000ft—a T.A.S. of 1,650 m.p.h. and LAS. of 
440 m.p.h., accurately measured. The aircrait had achieved an 
induced stability through acceleration when, at this point, fuel 
ran out and all four barrels cut instantaneously. All stability dis- 
appeared in the sudden deceleration and Yeager lost control as 
the X-1A tumbled wildly. In a matter of seconds he found 
himself at 25,000ft and 170 m.p.h., the aircraft having, amongst 
other things, pitched-up to lig and been brought (by Yeager) 
out of an inverted spin. Side loads on the f had been 
two-and-a-half times those specified as the design limit, but the 
aircraft remainee intact. 

This was Col. Yeager’s iast flight in the X-1A, and it is very 
firmly impressed on his memory. Since then, he said, the aircraft 
had been taken to 90,000ft by other pilots, but kept below Mach 
2.0. Research on this and other machines of similar was 
continuing. One of the X-1As blew up while being ied in the 
“mother ship” and was jettisoned at about 30,000ft some six 
months ago. 

Col. Yeager indicated that at their current speeds the X-1s were 
up against the thermal limits of the metals of which they were 
built, and that should they remain at those 5 for five or ten 
minutes they “would begin to lose pieces” skin-friction 
heating. [The wing of the Douglas X-3, a U.S. Navy project, 
i af cabiiom call cal Ge taal war ian coed Ue ta 
circulated close to its skin.] 

The X-2, said the speaker, was a more refined aircraft, with three 
times the power of the X-1 (i.e., 18,000 Ib thrust) and swept stain- 
less-steel wings. Discussing the swept wing for this type of 
flying, Col. Yeager mentioned the difficulties experienced 
with the Douglas D-558-2 Skyrocket (a U.S. Navy project) 
in the “push-over” phase, where it had met instability troubles. 
The straight-winged X-1, he said, had met none of these troubles; 
neither did it suffer any longitudinal trim-changes at transonic 
speeds. 

The speaker went on to review some of the physiological prob- 
lems of the “zero g” ition. Certain organs of the body, he 
said, depended on more or less normal positive g for their proper 
functioning. In prolonged “zero g” states, therefore, some positive 
gravity effect would have to be simulated, and this could be done 
in a space vehicle by rotating the cabin and producing a centri- 
fugal force equivalent to gravity. This would allow the occupants 
to stand “normally” on the walls. 

Friction heating was now being tackled and the use of ceramic 
coatings was likely in future aircraft; but one of the princi 
problems lay in providing efficient safety devices to save the pi 
should an arise at the speeds and heights now envisaged. 

When Col. Yeager had completed his story, 
director and chief designer of Hawkers, took over the mect- 
ing and called on Mr. Peter Twiss to start the discussion. The 
Fairey Delta 2 test pilot said that we in Britain lacked the instru- 


ar 


ments, particularly horizons and Machmeters, to give the pilot 
the information needed to make really ise high flights. 
Yeager replied that he had found an incli for keep- 


ing correct climbing angles, but that difficulty had arisen through 
instrument lag caused by the length of dynamic pressure sensing 
lines. Some electrical transmission of sensed pressures was 
required. 

Neville Duke, Hawkers’ chief test pilot, then commented that 
this country lacked facilities for high-speed research: nor, during 


be lost if this was not done. The princi of the examination 
were the same—examine every minute il and find a reason 
for any abnormalices. 

In addition to examination for direct evidence of sequence, there 
was another method which sometimes proved useful in deter- 


Summing up, the 
the 


control was needed, since it was easy to jump to a i 
limited evidence, i in accident work under the stress 


and 


that answer. he admitted, the answer 
not be found, but perseverence was rewarded in the majority of 
cases. There was a path of careful investigation and logical - 


tion which could lead to the answer, 
traverse that path by means of a crystal ball. 


“ s 
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The Standard shows the Squadron’s crossed keys emblem and 
the motto, “Operta Aperta” (“Hidden Things are Revealed”). 
The battle honours are Western Front 1915-1918, Arras, Somme 
1916, Dunkirk, Fortress Europe 1943-1944, Normandy 1944 and 
Arnhem. The squadron is now with 2nd T.A.F. in Germany. 


No. 16 SQUADRON 


A 2nd T.A.F. Fighter/Bomber 
Squadron Receives its Standard : 


Some Past Achievements Recalled 


N April 6th the Duchess of Kent, on a tour of military 
eee Se oe a snowstorm to present a 
standard to No. 16 Sqn. at Celle. Under its Commanding 

Officer, S/L. G. G. G. Walkington, the squadron staged a parade 
which drew praise from German observers. The occasion was 
photographed, ———— filmed and radio-commentated. 

Among the 300 squadron members and guests present were 
the British Ambassador, Sir Frederick Hoyer-Millar, the C-in-C. 
2nd T.A.F., Air Marshal the Earl of Bandon, and th the Air Officers 
Commanding Nos. 2 and 83 Groups. Her Royal Highness toured 
the squadron installations, met members of the squadron and their 
families, inspected a Venom and took lunch in the mess with the 
officers, their wives and many old members who had come over 
for the occasion. 

Operta Aperta (“Hidden Things are Revealed”) has been the 
squadron motto now for twenty years, and has been the inspiration 
and key to success since its formation at St. Omer, in France, on 
February 10th, 1915. The nucleus of the unit was formed from 
detachments from Nos. 2 and 6 Squadrons and, shortly after- 
wards, the addition of a flight from No. 5 Sqn. brought it up to 
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something approaching full strength as a fighting squadron. 

The first of many successful commanders was Capt. F. V. Holt, 
D.S.O., under whose leadership the first operational sorties were 
flown on February 26th, 1915. They were tactical reconnaissance 
flights for the Army, and marked the beginning of many years of 
army co-operation. Although the squadron initially received its 
orders direct from Army headquarters, it was soon transferred to 
No. 1 Wing, which at that time was commanded by Lt.-Col. 
Trenchard (as he then was), who controlled the R.F.C. units 
operating for Gen. Sir Douglas Haigh’s First Army. No. 16 Sqn. 
was using a variety of reconnaissance aircraft, and it did much fine 
work in photography, artillery observation and patrols. Shortly 
befese ¢ the battle of Loos, Major H. C. T. (now Lord) Dowding 
took over command and was relieved by Major C. F. (now Lord) 
Portal in Jume 1917. One month earlier the squadron had been 
re-equipped with the R.E.8. 

It was an aircraft of No. 16 Sqn. which flew the Armistice 
patrol—the last patrol of the war. From this flight Capt. H. L. 
Tracey (pilot) and Capt. S. F. Davidson, M.C. (observer) landed 
at 11.45 a.m. and reported as follows: “No enemy activity. Our 


No. 16 Sqn. was formed in February 1915 from flights detached from Nos. 2 and 6 Sqns. Soon afterwards a flight from No. 5 Sqn. was added 
Some of the first types of aircraft used were the Blériot monoplane, R.E.5, (and below) Vickers “Gun Bus” and B.E.2c. 
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NO. 16 SQUADRON 
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troops in Mons. fire 

Disbanded on Ren 31st, 1919, 
the squadron was re-formed as No. 16 
(Army Co-operation) Squadron on 
April Ist, 1924, under the command of 
S/L. J. O. Atcher, C.B.E. Based at Old 
Sarum, it was first equipped with Bris- 
tol Fighters and then with A-W. Atlas 
1933), Hawker Audax (1935), Hector, 
and Lysander (1939). It spent alto- 
gether fifteen ge and happy years 
on Salisbury Plain, training in tactical 
reconnaissance, photography, gunnery 
and bombing, and taking part in 
exercises with the Army. 

During the “phoney war” of 1939 
the squadron stayed out of action, so 
the tempo of training was stepped up. 
Then, in February 1940, it moved to 
Hawkinge and in April went over to 
France. The battle there, when it 
arrived, was short and fierce; and with- 
in three weeks of the German invasion 
of the Low Countries the squadron was 
back in England. Several successful 
reconnaissance and bombing missions 
had been accomplished, but the squadron had lost one-third of its 
aircraft and aircrew to German fighters and flak. F/L. Yorks won 
the D.S.O. for his leadership in operations and in the 
remains of the squadron home, and F/L. Sudgeen end F/L. Rust 
each won the DEC. for their exploits. 

During the Battle of Britain No. 16 Sqn. were forced to take a 


back seat. Their Lysanders, naturally, did not have the height, 
speed or fire-power necessary to counter ters or 
bombers. The squadron was therefore used for daily dawn and 


dusk reconnaissance of the beaches against invasion. Each night 
all aircraft, even the Tiger Moths, were bombed-up in readiness 
to attack German troops should they land on English beaches the 
next day. Base was moved frequently during these months—to 
Redhill, Cambridge and Okehampton—but the réle remained the 
same 

In October 1940 the squadron moved from Okehampton to 
Weston Zoyland, where it was to remain for the next two years; 
and during that winter and throughout 1941 there was very little 
operational flying. The dawn reconnaissances round the coast of 
Dorset, Devon and Cornwall continued and some early essays in 
air/sea rescue were accomplished. In Jume 194] the squadron 
had the misfortune to lose both its C.O. and second-in-command 
in quick succession. W/C. Hancock was killed in a Proctor take- 
off accident and the next day S/L. D. Walker was flying to 
Roborough to make funeral arrangements when he was inter- 
cepted by four Mel09s. Although the rear gunner shot down one 
of the enemy aircraft the Lysander was destroyed and both crew 
members killed. 
In Jume 1942, when the squadron had been re-equipped with 
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Squadron officers at Beaupré Farm, La 
Gorgue, in June 1916. Only surnames 
are on record, and they ore as follows 


Least , Buck, . Budgen, 
Davidson. Davidson, Maj. Powell, Diamond, 
Shew, Ellis, Nesbitt, , Waller, Trascott 


Three of the squadron's Hawker Audoxes 
cought by “Flight’s” cameraman in the 
Old Sarum area in 1935. 





Mustangs, W/C. Hancock’s successor, W/C. P. W. Stansfield, 
was seriously injured in an accident and W/C. J. R. Davensport, 


who had served in No. 16 Sqn. before the war, came to take over. 

In ROOF C, 1942, under the a of W/C. T. F. D. 
Morgan, productive operational began in earnest 
for the first time since the bricf battle of France Each flight in 
turn, detached to Exeter, was detailed for daily low-level shipping 
reconnaissance in the bay of St. Malo and along the Brittany coast. 
These missions were flown by pairs of aircraft with the alternative 
task of taking low-level oblique photographs of the enemy coast- 
line, defences and shipping convoys. During the first month’s 
operations three pilots a? to return. One of these was the 
ong S/L. K. Currie, who had just transferred 
from No. 208 Sq way 42 

On New Years Devt 3, the squadron moved to Andover and 
the task was increased to include the whole Cherbourg Peninsula 
and the bay of the Seine. Over Normandy and Brittany a start 
was also made on “Rhubarb” operations, i.c., low-level attacks on 
trains and other targets. Then, on June Ist, 1943, the old Army 
Co-operation Command was disbanded to make ae ~~ the for- 
mation of 2nd T.A.F., which was to be the ——— 
ws Os the Allied invasion of North- 

uadron moved this time to Hartford Bridge, =—_ joined 
No. 34 Wing, which had been reformed as the Strategical Recon- 
naissance ing of 2nd T.A.F. The move brought a change in 
both tactics and equipment. The = réle was to be high-altitude 
tactical photography from single and unarmed Spitfire Mk 11s 
(replaced later by Mks 14 and 19). While waiting for its new air- 
craft, the squadron continued its “Rhubarb” operations and at 
the same time trained for the new tactics and techniques of high- 
altitude vertical photography. 

The last operations carried out with Mustangs included some 
highly successful “Rhubarbs,” during one of which F/L. R. E. 
Pughe bagged the record number of twelve trains. For this and 
other sorties he was awarded the D.F.C., as were F/Ls. A. M. 
Davis and D. A. Greville-H te. These were the first decora- 
tions won since the battle of France. 

Among the squadron’s most important tasks in the early part of 
1944 was the survey of V.1 launching sites, but the tempo of air 
operations in preparation for the invasion was now speeding up, 
and from March 1944 the emphasis was switched to photography 
of damage caused by the numerous bombing attacks aimed at 


Back in France: “B” Flight at Bertangles in 1940 with a Lysander. 
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This is half of the low pressure compressor casing 

of the new 4000 hp Bristol! BE25 supercharged turboproy 
engine, around which wil! be built the 500 mph 
130-passenger Bristol Type |87 very long range airliner 
of the 1960's 


being developed by Bristol today to power the 


This power unit is but one of the engines 


commercial and military aircraft of tomorrow 
For this and for other projects of great promise 
draughtsmen and technicians are urgently needed in 
the design offices of Bristo! Aero-Engines Limited. both 
in Bristol and in London Apply for fuller details to the 
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a far cry from the atomic age, 
jet engines, VHF electronics and automation. 
That S. E. Opperman has bridged the gap of the 

century in which mankind's most outstanding 
advances have been made is manifested in the 
development and production of engineering 
products now in use the 

world over. 


These photographs 

give some idea of the scope of 

the Opperman factories covering 145,000 

square feet. Our extensive resources for the de- 
velopment and manufacture of almost any aircraft, 
motor, marine, electronic or general engineering 
product is at your disposal. Can we assist you? 





Boreham Wood, Herts. ELSTREE 2021 
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NO. 16 SQUADRON 


isolating the Normandy area from the rest of Europe. As part of 
this plan, No. 16 Sqn. moved with the Strategic Reconnaissance 
Wing to Northolt. Thus they were near S.A.G.E.F.H.Q., the 
principal user of all the photographic intelligence collected. 

In September the wing followed the invasion forces to France, 
and there the urgent need for certain types of photographic recon- 
naissance necessitated a number of very difficult and dangerous 
low-level sorties over strongly defended targets. As a result the 
casualty rate increased, and during the six months between D-Day 
and the end of the year the casualty return represented about 75 
per cent of the squadron’s strength. Many very difficult tasks were 
brilliantly executed; the sorties of F/O. Gubb over Rotterdam 
were outstanding, as were the photographs of Venlo Bridge by 
F/O. Heath. The latter pilot was killed over the same target on 
his next sortie. After moving up to Brussels/Melsbrock, the 
squadron settled down to a winter of hard continuous flying until, 
after the Rhine had been crossed in March 1945, it moved up to 
Eindhoven for the final stages of the war. 

The last few days of hostilities found No. 16 Sqn. back to its old 
task of shipping reconnaissance. Shortly after the war ended it 
returned to England and was disbanded at Dunsfold on October 
19th. On the following day No. 487 Sqn., with Mosquito F.B.6s 
at Celle, was renumbered No. 16 Sqn. On March 31st, 1946, the 
Squadron was reduced to a number basis, but next day No. 56 
Sqn., then based at Fassberg with Tempest 5s, became No. 16 
Sqn. These aircraft were soon replaced by Tempest 2s and then 
by Tempest 6s, which remained in service until December 1948, 
when their place was taken by Vampire 5s, the unit’s first jet 
equipment. The base was then at Gutersloh. it was on November 
2nd, 1950, that the squadron moved to Celle, where it has since 
remained. 

Present equipment is the Venom F.B.1, which the squadron 
received in February 1954. With these aircraft it has the dual réle 
of high-altitude interception and ground attack. The continuation 
training programme is therefore based on this requirement. 

From Celle the squadron can practise air-to-ground firing on 
the Fassberg range, while detachments to the armament practice 
camp at Sylt provide opportunities for air-to-air firing at towed 
banner targets. During its last detachment to Syit No. 16 
became the first squadron to shoot at banners at a height of 
30,0008t. 

The present Commanding Officer, $/L. G. G. G. Walkington, 
assumed command in December 1954. He has made a e 
number of changes in the domestic organization of the squadron 
with the aim of improving the conditions under which the ground- 
crews work and live. Now, after working hours, the airmen can 
retire to the rest room which has been provided in the barrack 
block, and equipped with easy chairs, a radiogram and a library. 
During working hours they no longer have to down tools and 
queue at the N.A.A.F.I. van; one of the rooms adjoining the 
hangar has been transformed into a rest room and tea bar, where 
they can take their tea break in comfort. Moreover, music is 
relayed throughout the hangar and workshops during 
hours to relieve the monotony of some of the tasks the crews have 
to perform. Now being prepared is a drying room where the air- 
men can dry and iron their clothes to reduce their expenses. 

On the sports field the squadron has not been without success. 
The airmen’s soccer team acquitted themselves very well in the 
season just ended, reaching a high position in the inter- nit league. 
At the time of writing, the aircrew soccer team had reached the 
semi-final of the No. 83 Group Aircrew Soccer Competition for 
the second year in succession. Last year they were beaten 4-0 in 
the final by a Belgian aircrew team. In addition the squadron 


Vampires on the line at Celle. These aircraft have since been replaced 
by Venom F.B.1s with which the squadron is now equipped. 
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provides football, cricket and archery equipment for its members, 
and it is hoped to increase the number of available sports. 

Not only on the sports field has the squadron achieved success. 
F/O. B. F. Baldock, one of the pilot-attack instructors, won the 
Leconfield Trophy for the best all-round armament performance 
in a recent course at the Central Gunnery School. During the last 
detachment at Sylt the squadron established a record in the 
operational turn-round exercise. Eight aircraft flew two sorties 
each, with full ammunition, and fired 9,455 rounds for one stop- 
page, a performance which reflects very well on the armourers, 
who often work in difficult and unpleasant conditions. 

Of the personne! at present serving, several are considered by 
the squadron to be particularly worthy of mention. Sgt. O. 
Roberts, N.C.O. i/c discipline, who is now in his third tour with 
No. 16, was with it in the battle of France. Sgt. D. Johnston has 
been with the squadron for 44 years; and Sgt. Sowerby, armament 
N.C.O., has, together with his armourers, provided much of the 
effort which has contributed to the armament success. F/Sgt. W. 
Scott, N.C.O. i/c ground-crew, has been with the squadron for 
only a year, but is described as “a very valuable member.” 

In July 1954 No. 16 Sqn. Association was reformed, under the 
chairmanship of S/L. R. U. P. de Burgh, with the aim of 
strengthening the links between past and present members. The 
association’s president is Air Marshal H. P. Fraser, C.B., C.B.E., 
A.F.C., and the vice-secretary is F/L. G. O. Eades, of the Royal 
Air Force College, Cranwell. 





ACOUSTICS COURSE DINNER 


SOME 95 engineers and scientists attended the one-week course, 
Acoustics for Aeronautical Engineers, held at the University 
of Southampton from April 15th to 21st. Proposing the health of 
the University at a dinner in Glen Eyre Hall on April 19th, Mr. 
H. B. Irving (Ministry of Supply) said it was hoped that variants 
of this first course, which had covered a wide field, would be held 
in the future: these might be of a more specialized nature. Professor 
Richards and his team at Southampton, he pointed out, had 
become a “big noise” in the field of acoustics—whether measured 
in the near field or the far field. 

Replying to the toast, the Deputy Vice-Chancellor of the Uni- 
versity, Prof. E. T. Davies, referred to the international flavour 
of the acoustics course; overseas students had come from Sweden, 
Germany, and Australia. He went on to discuss industry support 
for university work, emphasizing the value which would arise 
from the release of senior industry men for short periods at the 
universities. 

The unusual double toast of “The Industry and the Ministry of 
Supply” was proposed by Sir Henry Tizard, Pro-Chancellor of 
the University. If the aircraft industry were really healthy, he 
affirmed, we would not have the M.o.S. The industry appeared to 
be still a baby wanting to be artificially fed—it had, of course, been 
artificially fed for the last 50 years. For the Ministry, however, 
we had high praise, although, the speaker hinted, still more praise 
would accompany more support for the University. The Ministry 
was doing a good job, and he wished it good health—but only as 
long as was really necessary. The sooner it disappeared, the better. 

Sir Cyril Musgrave, Second Permanent Secretary to the Ministry 
of Supply (deputizing for the Parliamentary Secretary, Mr. F. J 
Erroll, M.P.) replied, re-affirming the importance attached to the 
research on noise being carried out at Southampton under M.o.S. 
contract. The Ministry regarded aircraft silencing equipment as 
an essential standard tool, he said; unless aircraft noise was 
reduced, aircraft development would be drastically slowed down. 
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Logistic Transport 
Mighty Douglas C-133A 


Further Particulars of the 


C-133A transport were recently disclosed in the MATS 

Flyer, the official publication of the Military Air Trans- 
port Service. The article is reprinted here in full, with slight 
alterations to remove certain words which are purely Ameri- 
can. Readers are also referred to our first appraisal of this 
aircraft in our issue dated February 17th, 1956. 

Early this spring the C-133A, MATS’ first production turbo- 
prop aircraft, is to make its initial flight. By the end of next year 
MATS should have 12 of them in service. 

The all-cargo turboprop transport will be able to fly non-stop 
from Los Angeles to New York with the ton-knot equivalent of 
22 loaded freight cars. Two C-133As will be able to haul as 
much cargo in the same interval of time as one liberty ship or 
five C-124 Globemasters. 

The transport is propelled by powerful turboprop engines: four 
5,700 e.h.p. Pratt and Whitney T34s as in the experimental 
YC-124B. However, 7,500 e.h.p. Allison T54s (coupled T5é6s) 
are also under consideration. The turbines plus the large pres- 
surized fuselage add up to high speed, long range and cavernous 
capacity, a promising combination for both strategic and tactical 
operations 

MATS will supervise C-133A Phase VII testing, checking the 
aircraft for operational suitability. The C-133A MATS will test 
is scheduled for December 1956 delivery and will be the eighth 
off the production line. The first seven will be tested by the 
manufacturer and at Edwards Air Force Base, California. MATS 
has been priming for the C-133A’s advent by piling up experience 
with turboprop-fitted transports. A pair each of Boeing YC-97]s, 
and Convair YC-131Cs has been service tested by the 1,700th 
Test Squadron, the Stratofreighters being test beds for T34s and 
the Convairs for Allison YT56s. 

Douglas’ assignment has been to construct a turboprop trans- 
port that will haul a 50,000-pound payload 3,500 nautical miles, 
about the optimum for the foreseeable future. Such a plane will 
eliminate the need for intermediate landings, and, consequently, 
the maintenance and service delays that go with before-destination 


P | *‘REMENDOUS capabilities of the forthcoming Douglas 
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stops. Since four out of five aircraft accidents occur during take- 
off, climb, descent and landing, the C-133A will reduce exposure 
to accidents. 

The story of how Douglas came to be tabbed to manufacture 
a turboprop transport starts shortly after the C-124A became 
operational. The Air Force, out to increase still further the mili- 
tary transport efficiency of the aircraft, contracted in July 1950 
for a turboprop version, the YC-124B. Originally, the intent was 
to pressurize only the flight deck. Then, in September 1951, the 
Air Force elected to have the main cabin pressurized as well. 
It was to become evident, though, that weight penalties incurred 
in pressurizing the C-124 fuselage would be excessive. Additional 
studies were made using a fuselage of circular cross-section for 
pressurization and using, with minimum modification, the 
YC-124B wing, nacelles and tail surfaces. Designated Douglas 
Model 1324, the preliminary design was submitted in October 
1952, and, upon receipt of U.S.A.F. approval, detail design began. 

Shortly thereafter, requirements for a high-wing, low-floor air- 
craft were established, which resulted in the submittal of another 
preliminary design designated Douglas Model 1333. The Air Force 
approved the design, which superseded Model 1324, and detail 
engineering on Model 1333 (the C-133A) was started in February 
1953. A full-scale mockup was built and the design was finalized 
by the Mockup Review Board held in December 1953. 

The C-133A features a pressurized cabin with a 10,000-foot 
cabin altitude maintainable at an altitude of 35,000 feet. The 
pressurized area of the aircraft extends from the nose to a pressure 
bulkhead slightly aft of the main cargo-loading doors. The fuse- 
lage of the C-133A is of a semi-monocoque type, wherein frames 
and stringers assist the skin in standing stress. 

Basically a freighter, with a design gross weight for all flight 
conditions of 255,000 Ib, the C-133A has a floor pattern that 
will permit the installation of 200 seats; Douglas is submitting a 
proposal for Air-Evacuation configuration. 

Performance data is secret. Suffice to say that cruise speeds for 
C-133A long-range operation exceed the maximum level-flight 
speed of most World War 2-type fighters. The C-133A will have 
the capability of transporting 50 short tons of cargo more than 








Points worth noting in this view looking aft are the hydraulically 

operated door (extreme right), the elegant arrangement of the cables 

and piping, the profusion of cargo shackles on the strong floor and the 
bright and clean finish (most unusual for a prototype). 


The photograph opposite shows the first C-133A standing on the five- 
pointed star in the conference room at Long Beach. When the photo- 
graph was taken the subject was “Finalization Handbook No. 6” and 
the engineer's desks and files of drawings can be seen in the fore- 


ground. The vertical black lines are cables hanging from roof beams. 


(Below) Vehicles will enter up this powered ramp which, with a cor- 
responding rear panel, is sealed to support the full cabin pressure. The 
level loading floor is only 4ft 2in from the ground. 
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1,000 miles. The fuselage is big enough to load such sizeable 
units as large aircraft outer-wing panels, dolly-mounted aircraft 
power packs, radar trailers and bulky airfield construction 
equipment. 

The aircraft has two loading entrances. The rear loading door 
will permit loading of a 12-foot high item on to the 142-inch- 
wide floor. Another opening located on the left side of the aircraft 
near the front of the main cabin is 100 inches high by 106 inches 
wide, and will permit loading directly from a truck or trailer. The 
two openings make possible simultaneous front-and-rear loading 
of the transport. Use of fork trucks inside the aircraft will speed 
loading and unloading. A conveyor system, installed on the floor, 
is being studied for handling palletized cargo. 

A ramp is built into the rear loading door and operates hydraulic- 
ally. It can support 25,000 Ib in a horizontal position and will 
raise from the ground with a 10,000-lb load. It can be positioned 
to varying truck or trailer-bed heights from the aircraft floor height 
of 50 inches. Use of two removable three-foot-wide toe sections 
will give a continuous ramp surface from ground to aircraft. The 
—_— adjust laterally to vehicle wheel tread widths of up to 
10 feet. 

The design useful load for the C-133A is 145,583 Ib; empty 
weight of the aircraft is 109,417 Ib. Its main cargo floor is stressed 
to support concentrated loads as well as evenly-distributed ones. 

Tail area of the C-133A departs from the C-124 pattern. The 
C-133A has larger vertical and horizontal tail area than the 
Globemaster and the horizontal tail is positioned lower than on the 
C-124, being back to where it was on the C-74, forerunner of 
the C-124. The horizontal-tail height has been figured to give 
the C-133A good stall characteristics and to provide stall warning 
in the form of buffeting as the horizontal tail becomes immersed 
in the wing wake. A flaps-down stall approach will produce tail 
buffeting about eight knots before the stall. With flaps up, buffet- 
ing will occur about 15 knots before the stall. The new transport 
at its maximum gross weight of 255,000 Ib will stall with clean 
configuration at 136 knots and with full flaps down at 101 knots. 

The larger vertical tail area gives the C-133A a higher degree 
of directional stability than the C-124 and the greater horizontal- 
tail area also helps the new transport to resist changes in pitch 
attitude. Size of the C-133A horizontal tail has been figured for 
longitudinal stability with lateral stability provided by the Uihedral 
effect of the wings and the vertical tail surface. The high wing and 
high nacelles give the new freighter better longitudinal stability 
than the Globemaster. Rudder and elevator operation of the two 
aircraft are similar. 

¢ wing is a full cantilever stressed-skin type consisting of a 
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centre section and two removable outer panels. The ailerons, 
located on the outboard wing panels, provide good lateral control. 
Good take-off and landing characteristics result from the high-lift 
Douglas-type double-slotted wing flaps 

Fuel capacity of the C-133A is 16, 300 US. gallons. Oil capacity 
is 60 gallons. The aircraft can refuel at 600 gallons a minute, which 
means that it would take about 27 minutes to refuel the C-133A. 
It has a single-point pressure-refuelling system, with the nozzle 
adaptor located in the forward portion of the right-hand landing- 
gear pod. Most of the fuel lines are buried within the tanks. In 
the event of line break or leakage, fuel will merely drop into the 
tanks and no hazard will exist. 

The four turboprop engines will be supplied with fuel boost- 
pump pressure, and two gas turbine auxiliary power units will 
be fed by gravity. These gas turbine units are located in the left 
landing gear pod aft of the wheel well. They supply compressor- 
bleed air for the ventilating and pressurization requirements, for 
preheating main engine oil systems and for starting engines. Each 
unit also drives an hydraulic pump and one unit is equipped with 
an alternator which serves as an auxiliary source of A.C. power. 
The fairing pods also house the main landing gear. The fully- 
retractable main landing gear consists of two twin-wheel units in 
tandem on each side of the aircraft. 

Each twin-wheel unit is an independent system with its own 
shock-absorber strut, vertical bracing and retracting linkage. The 
landing-gear control does not provide for selective operation of 
the forward and rear units but is such that malfunctioning of one 
unit does not compromise the operation of the other. The co- 
rotating nosewheels are steerable through an arc of +150 deg 
using hydraulic pressure from the landing-gear down-line. 

A new feature of the C-133A is a pair of smali wheels with a 
single shock strut mounted as a retractable tailwheel unit. Even 
when retracted, the wheels protrude slightly below the aircraft, 
partially serving their purpose if a landing is made in excess of a 
74 deg tail-down attitude. In the event of hydraulic failure, the 
main gear and nose gear may be mechanically unlatched and will 
free-fall into the down and locked position. A pneumatic emer- 
gency brake system is provided, with variable pressure and 
differential application available through the normal brake pedals. 

The C-133A is fitted with 18-foot-diameter, three-bladed, re- 
versible Curtiss airscrews. Pitch-changing force comes directly 
from the driving shaft and not a separate electrical or hydraulic 
unit. A single lever effects pitch change, simultaneously co- 
ordinating airscrew pitch and fuel metering. The average recipro- 
cating engine may be operated normally through a range of about 
50 per cent of its r.p.m. limits but the turboprop must be operated 
within the upper ten per cent of its limits and, for maximum 
efficiency, within one per cent. So, because the turboprop demands 
precision co-ordination between airscrew pitch and fuel metering, 
there is a single lever. 

The C-133A will have a negative torque control to suppress 
windmilling drag from an inoperative engine. In such a situa- 
tion there is not only a lack of thrust from the failed engine 
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This view is token from the C-133 loading ramp, which, in flight, 
transmits airframe loads as well as withstanding cabin pressure. 


se additional! effective thrust is lost in driving (windmilling) the 
Whenever a condition of negative torque (airscrew 
avy = turbine) exists, the N.T.C. system will cause the air- 
a —~ & start toward the ieathered position. It will not completely 
Sh nak call cies tie teas, af ao as ee 
pitch angle and reduce the r.p.m. of the 
thereby red the drag to the maximum extent gentbie ches short 
of complete feathering. 

The flight deck is in the forward upper portion of the fuselage 
where stations for pilot, co-pilot, navigator and systems engineer 
are located. Sleeping tion for three relief crew mem- 
ene oun at the atk cau all Ges Us Goh with the forward bunk 
alterable into arr aft-facing seat. 

The C-133A is conventional in its complement and positioning 
of operational instruments. The installation of turboprop engines 
eliminates certain powerplant nny ee such as cylinder-head 
temperature gauges, but replaces them with new items, such as 
exhaust-temperature gauges. 

The basic arrangement consists of three panels : 

1. A forward or pilot’s panel, on which two functionally- 
duplicate sets of flight instruments are located, is situated directly 
forward of the two pilot stations with a centre area between, 
on which the instruments for all four engines are displayed. 

2. A navigator’s panel on which all normal instrumentation for 
this operational function is located. 

3. A systems engineer’s panel for indicational instruments of 
the various aircraft systems (fuel, electrical, air-conditioning, ice- 


panels are arranged behind the pilot’s station 
so as to be directly in the normal-vision of 

crew member. The oxygen installation the 

of two separate low-pressure gaseous systems. One is for the 
pilot, navigator and forward bunk stations, the other for the co- 
pilot, systems engineer and rear-bunk stations. 

The aircraft has an ice-protection system designed to combat 
ice formation by maintaiming the surface temperatures of the 
protected afeas at such a level that ice never forms (anti-icing) 
or by permitting the ice to build up and then removing it by 
cyclic action of either thermal or pneumatic equipment (de-icing). 
The wings are protected from ice by a heated air, double-skin, 
cyclic de-icing system which allows ice to form and then loosens 
it by melting at the airfoil surface. Pneumatic de-icing boots are 
fitted to the leading edges of the empennage. The rubber boots 
inflate mechanically to loosen ice that has been allowed to accumu- 
late. The airscrews are cyclically de-iced by means of external 
heating elements cemented to the leading edges of the blades 
and blade cuff assemblies, and by a combination of cemented 
blankets and Calrod units on the inner surface of the spinner 
components. 

Four life rafts, equipped for automatic ejection and inflation, 


“Because all the combat forces will eventually be all jet, 
Gen. Joseph Smith (MATS’ general) toy stated, 
“it is inevitable therefore that the transports will be powered 
with turbines in order to be harmonious and compatible with the 
tactical units which we will support in peace and war.” With the 
appearance of the C-133A on the scene, the Pihe MATS commander’s 
forecast is on its way to becoming a reality. 





HAWKER SIDDELEY MODELS 


UNNEL models rojected supersonic aircraft and missiles 

are extremely giffieuke to manufacture. Their subtle profiles 
have to be correct to tenths-of-thousandths of an inch, and in 
many cases they can be constructed only in high-tensile steel. 

Since they began the bulk- a of such models less 
than a year ago the Hawker Siddeley Group have established 
themselves as leaders in this field. A member of the Group— 
Armstrong Whitworth, at Baginton, near Coventry—has invested 
over £100,000 in machine tools alone for this work, on a 
private-enterprise basis. Today they are making models not 
only for the Group but for the Ministry of Supply and (remark- 
ably enough) other firms in the industry. Some of the A.W.- 
built models have cost as much as £8,000, and their manufacture 
involves keeping the air in the toolrooms free from dust and at 
uniform temperature. In addition, exceptional security systems 
have to be enforced. 
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(6) MERITS OF THE GNAT 


Versatility 


The Gnat jet fighter fills three separate and distinct roles — interceptor, 
tactical and naval. As an interceptor it carries two 30-mm. cannon, identifica- 
tion equipment, radar gun ranging, navigational and homing aid and V.H.F. 
(or U.H.F.) radio and standby set. In its tactical role, operating from 
reinforced grass runways, it carries two 30-mm. cannon and two 60-gal. drop 
tanks plus 2 x 500-lb. bombs, or 12 = 3-in. rockets or two Napalm bombs. 
Alternatively, it can carry two 30-mm. cannon and 18 x 3-in. rockets, or 
two 30-mm. cannon and 6 x 3-in rockets and 2 = 500-lb. bombs. 


As a carrier-borne fighter it has two 30-mm. cannon, standard naval instru- 
ments and equipment, one hour's internal fuel, or two hours’ fuel with 
external tanks; it requires no wing folding and therefore escapes the weight 
and performance penalties imposed upon conventional naval fighters, and 
takes up little stowage space. 


IN SPEED, RADIUS OF ACTION, 
CLIMB, SERVICE CEILING —IN ALL 
IMPORTANT FEATURES OF FLYING 
AND OPERATIONAL PERFORMANCE 
THE GNAT LIGHT FIGHTER 

MORE THAN MATCHES 

THE CONVENTIONAL FIGHTER. 

ITS EXCELLENT STABILITY 

MAKES IT A STEADY AIMING 
PLATFORM. ITS SMALL SIZE, 
SIMPLE STRUCTURES AND SERVICES 
MAKE IT EASY TO PRODUCE 

AND MAINTAIN. 


WHERE THE GNAT ALSO SCORES 


Judged by conventional fighter standards, (can be transported more easily, and 
the Gnat ~/ is less exacting in its airfield require- 
, . ’ : ments ; 
has a higher service ceiling, higher 


rate of climb and better manoeuvra- ; 
bility: is easier to produce; 


>\ combines hard-hitting armament ee Si 
() with exceptional stability at all (5)is an etd eae 

speeds ; 
(6) costs far less to buy and operate. 


Designed and Built by the Pioneers of the Light Jet Fighter 


FOLLAND AIRCRAFT LIMITED ' HAMBLE ‘ SOUTHAMPTON HANTS 
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Lieve Fold cnd 


A variety of hydraulic jacks is required for 
modern aircraft, the construction of each jack 






being “tailored” to fit its particular function. 






The jacks illustrated are but two of over 40 
different types of British Messier 4,000 p.s.i. 
hydraulic units fitted to the Short Seamew. 







Wing Fold 
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LYCOMING T53 


America’s First Free-Turbine Aero 


Engine to go into Production 


company have made many thousands of high-quality aero 

engines since their first was designed in 1928. The 
majority of these units have been relatively small air-cooled piston 
engines of the flat-four or flat-six layout and they have found 
employment in many different kinds of fixed-wing aircraft and 
helicopters. In 1936 the company became a division of the Avco 
Manufacturing Corporation and their headquarters are now in 
Stratford, Connecticut. During the Korean crisis they were 
brought in as a second source of Wright radial engines, of which 
they have made many hundreds for large military helicopters and 
various fixed-wing types. 

Within the past three years Lycoming have entered the gas- 
turbine business; and, in passing, this seems to be the only instance 
of a small-piston-engine firm starting production with its own 
designs of small turbines. 

The work is under the general direction of the vice-president 
(turbine engineering), Dr. Anselm Franz, one of the pioneers of 
the gas turbine during the 1930s and World War 2, when he was 
largely responsible for the design of the Junkers Jumo 004, one 
of the most important turbojets of the erstwhile Luftwaffe. He 
has gathered together a team of widely experienced engineers, 
who have been developing two new turbine powerplants against a 
U.S. Air Force (now U.S.A.F./Army) contract received in 1954. 

The larger of the two engines is the Lycoming T55, of 1,650 
horsepower, which is being prepared for both the Air Force and 
the Army. The smaller engine is the T53, depicted here, which 
is also now being developed against a joint Air Force/Army 
contract. 

Intended for application in all types of slow-speed aircraft, both 
fixed-wing and rotary-wing, the T53 is the first free-turbine 
engine in America to reach beyond the paper stage. This feature 
has enabled a design to be achieved in which torque varies as a 
reciprocal of output-shaft speed so that power can be held constant 
at varying r.p.m., and vice versa. The whole design incorporates 
many ingenious mechanical features which should make it an 
eminently reliable long-life unit, easy to instal and to maintain. 

An annular intake leads to a compressor with five axial stages 
and a single centrifugal stage which throws the air out to the 
diameter required by the external annular combustion chamber. 
The latter has a high efficiency and allows the engine to be very 
short without exceeding the diametral space envelope required by 
the accessory grouping. The chamber can be removed as a single 
assembly, together with the single-stage power turbine and single- 
stage compressor turbine. Access to the compressor is gained 
by unbolting the top half of the casing. Accessories are bolted to 
drive faces around the lower part of the compressor casing, the 
engine itself being supported by a pad on each side of the intake 
casting and three mounts spaced at 120 deg around the centrifugal- 
compressor diffuser case. 

Two basic versions of the engine are to be made available. The 
helicopter version, designated LTC1B-1, has a nominal output- 
shaft speed of 6,000 r.p.m., the reduction gear (of 3.22:1 ratio) 
being housed in the centre of the intake casting. For fixed-wing 
applications the Model LTCID-1 is being developed with an 
additional adaptor gearbox mounted on the front of the existing 
reduction gear. At present this increases the weight significantly 
(see data below) but a weight reduction of approximately 50 Ib, 
to a total of 499 Ib, should be possible when the engine gets into 
production. Provision has also been made for the extraction of 
power from the rear, or “hot,” end and, if required, shaft power 
can be extracted from both ends simultaneously at different output 
speeds. 

Over a dozen prototypes have been built and flight development 


A company they are rarely in the news, the Lycoming 


LYCOMING XTS53-L-1 DATA 
Model LTC1B-1 | Model LTC1D-1 








Shaft horsepower (military rating) ina 825 s.h.p. 808 s.h.p. 
Shaft horsepower (maximum continuous) 770 s.h.p. 755 s.h.p. 
Jet thrust (military rating) wad ee 102 Ib 102 Ib 
Specific fuel consumption Callteary rating) | 0.71 Ib/s.h.p./hr | 0.72 Ib/s.h.p./hr 
Dry weight ... ; ose one one 460 Ib 549 Ib 


Nominal diameter ... ove — exe 23 in 23 in 
Length wos one - om oon 47 Bin 64.5in 
Nominal output shaft speed at : 6,000 r.p.m. 1,575 r.p.m. 
Turbine to output shaft gear ratio 3.22:1 12.25 :1 




















In this form the Lycoming T53 has an overall reduction gear ratio of 
12.25:1, the supplementary box and airscrew shaft being visible in the 


foreground. Helicopter engines will be shorter and even more compact 


has been assigned by the U.S.A.F. to a Kaman HOK helicopter 
for which the conversion is now largely complete. The first pro- 
duction application is likely to be in the Army’s Bell XH-40 
utility helicopter, but the T53 may also be seen in later develop- 
ments of the HOK and the Doman H-31. The engine has also 
been named as a possible power unit for the Frye F-1 Safari fixed- 
wing utility transport. Automotive orders are expected and the 
U.S. Navy has ordered a large number for marine use. A com- 
mercial-aircraft version, derated to 690 h.p., may be certificated 
in the Bell 204 seven-seat utility helicopter. The basic T53 
engine has already passed its 50-hour qualification tests. : 

In America it should have a fairly clear run, although it may 
be up against the General Electric T58 at the upper end of its 
power category. In Britain the only comparable engine is the 
Napier Gazelle which, like the T58, will be rated at a consider- 
ably higher power. In fact, Gazelle development should eventually 
give almost twice the power of the T53. 


Estimated performance for the LTC1B-1 helicopter engine at 25,000Ft 
using a large (i.e., low-thrust) jet nozzle. Duct losses are ignored. 
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CORRESPONDENCE 


The Editor of “Flight” does not hold himself responsible for the views expressed by correspondents in these columns; 
the names and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


Aircraft Nomenclature 
A THOUGH, when compared with other aspects of aviation, 

the naming of aircraft is a matter of minor importance, one 
cannot help being struck by the present practice of duplication 
by some firms. 

Surely the sole object of giving a name to anything is that it 
may then be identified and referred to without any doubt what- 
soever? Why, then, nullify the purpose of nomenclature by 
employing the same name again, especially within a few years? 
One cannot believe that there is any shortage of words, apt or 
otherwise, so what is the reason? 

The position is not so bad when the same name is given to 
machines made by different companies. When, however, one 
company—such as Westland—proceeds to repeat its past names, 
as in the case of the Whirlwind (after far too short a period), the 
Widgeon (the original parasol still flying) and now the Wessex, 
the only result is confusion. Westminster was chosen, so why was 
it not possible to find alternatives to the last three? 

Other examples that come to mind at once are two Furies by 
Hawkers, two Comets by de Havilland, Hornet by both de Havil- 
land and Hawker, in addition to possible confusion between 
D.H.’s Hornet and the Hornet Moth, owing to abbreviation of the 
latter. D.H.’s choice of Venom is passible in view of the obscurity 
of the 1936 Vickers fighter. 

Numerous other aircraft constructors seem to find, without 
difficulty, appropriate names for their products, without having 
to resort to using the same ones again. 

There must be many enthusiasts among the staffs of our com- 
panies who would welcome the opportunity of suggesting names 
for new machines and it would be gratifying to see a little more 
imagination used in this respect. 

South Benfleet, Essex. 


The de Havilland D.H.9 

[ common with all Mr. J. M. Bruce’s articles, that on the D.H.9 
was most interesting. There are, however, one or two points 

upon which I would like to comment. 

The 9 is compared rather too unfavourably with the 4, I think. 
With about 200 hours’ flying of the former and 180 hours’ experi- 
ence with the latter, I know that I much preferred the 9 in many 
a tight corner. During 51 sorties with the 9, the percentage 
marred by engine trouble was not unduly high for those days. 
I consider my squadrons (Nos. 49 and 103) did excellent work 
with them. No. 49 did even better than Mr. Bruce suggests. 

On June 7th, 1918, five of us were attacked by 40 Huns, with 
the result that five of theirs were disposed of, one of ours was 
lost and my machine was shot down. We got down on our wheels, 
but C6114, of which I had been virtually “sole owner,” was not 
worth keeping. Interesting, in that the Hun evidently thought 
more of the 9 than Present- -day historians do, for when C6114 
was a “sitting duck” at 2,000ft with a “dead stick” (no, it was 
shrapnel, not Puma design !), the Huns turned for home! (Aside : 
Little did they know that my observer’s gun had gone too!). 

I am interested to learn, at this late date, that the 9 had “an 
internal bomb-bay which could . . .” Blowed if I ever found it! 


P. M. H. Lewts. 


In this May 1918 photograph Mr. A. H. Curtis is seen in the pilot's 
cockpit of C6114, a D.H.9 of No. 49 Sqn. at Beauvais. He remarks that 
the squadron's “white dumbell” insignia, sometimes painted on the 


earlier D.H.4s, seldom appeared on the 9s. 




















Anyway, thank goodness we did not have 9s with Sunbeam 
Arab engines. If “as a failure, it was probably surpassed in 
magnitude only by the A.B.C. Dragonfly,” what must the latter 
have been like? 

I tested a number of Bristol Fighters, shamefully fitted with 
Arab engines, and they rarely failed to provide some trouble. 
Indeed, with the prospect of a court-martial, I refused a request 
from a membe: of the W.R.A.F. to take her up, until a Rolls 
Bristol came into my hands. This was just as well, because the 
C.O.’s car arrived at the hangar during the flight and we had to 
stooge around for half an hour until it departed; at such a 
moment critique, no Arab would have co-operated ! 

May there be many more such articles from Mr. Bruce’s pen. 

Potter’s Bar, Middlesex. A. H. Curtis. 


I HAVE been intending to write a word of congratulation on 
your series of historic aircraft, etc., for a long time, but it was 
the three pages of “Collector’s Items” in a recent issue—quickly 
followed by J. M. Bruce’ s article on the D.H.9—that eventually 
acted as the starter’s pistol. Certainly some of these photographs 
were gems, and I hope that similar batches may follow from time 
to time. 

Regarding the unusually camouflaged D.H.4 (R.N.A.S.) on 
page 331, could this be one of the aircraft that were painted in 
a blue and biscuit scheme mentioned by C. Snowden-Gamble in 
Story of a North Sea Air Station?—although the density of the 
shades hardly suggests this. The “dark” shade approximates 
very closely to that of the red in the rudder stripes—could it 
indeed be this colour, some dope having been left over after 
completing the “dazzle” scheme on a flying-boat? Or mayhap 
it was a try-out for a boat scheme? This may not be such a wild 
suggestion as it seems, as the camouflage on the D.H.4 seems to 
follow the pattern adopted on the R.N.A.S. boats, insofar as only 
the fuselage and fin have been “decorated” and the upper surfaces 
of the wings left —_ The propeller appears to have been in- 
cluded in the colours of the fuselage. It certainly would be 
interesting to know what the colours of this aeroplane were 


exactly. 
Luton, Beds. P. L. Gray. 


British v. American Airliners 


‘THE hitherto rosy outlook for sales of British long-haul air- 
craft has coors rather anaemic after the events of the last 
six months. Peter Masefield recently described the recent 
spate of A ~ for jets as “keeping up with the Joneses.” Un- 
fortunately for this country, and in particular for Mr. Masefield’s 
own company, the Joneses and their emulators are doing their 
shopping on the West Coast of America. The opportunity to 
break the monopoly of the Americans in this field s, or rather 
was, during the transition period from piston engines to tur- 
pcan Although the Britannia first flew in 1952 it has yet to 

—, a paying passenger. No British aircraft will sell abroad 

it has proved itself or established a pedigree—like Douglas, 
for instance. The result of this delay is the acceptance of an- 
other generation of piston-engined long-haulers (the DC-7C and 
Super Constellation) and the announcement of their successors, 
the Boeing 707 and the DC-8. Nearly every major airline with 
the exception of B.O.A.C. has committed itself to combinations 
of two or more of these American aircraft. The question there- 
fore arises: who will buy the Britannia? Fine aircraft that it 
promises to be, it looks like making its debut in July about one 
year too late, I sincerely hope that I am wrong. 

However, “more jam tomorrow.” A _ successor to the 
Britannia has already been announced. This, incidentally, would 
require government financial support—support that was denied 
to the V.1000/VC-7 a few months ago. ¢ latter could be 
available . least four years earlier and would be a much better 
prospect, if only because of its speed. After all, speed is the 
essence of first-class air travel. 

Our other entrant in the “big league”—the Comet— must and 
will re-establish itself. The consequences of the disasters of 1954 
are beco: more and more apparent as our lead has been lost, 
if order- s be the sole criterion. However, it is most dis- 
appointing that de Havilland are not thinking in terms of non- 
stop Atlantic operation for Comet developments. This is 
especially so since the still-birth of the VC-7. 

The prospects in the medium-range field are much better, 
thanks to the efforts of Vickers-Arms Rolls- and 
B.E.A. They have done the trick with the iscount 
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This is an electronic analogue computer, designed and 
built by ENGLISH ELectric for work at their Aircraft 
Division’s Research establishment at Warton on prob- 
lems of aircraft flutter and stability. A mathematician 
with a desk calculator would find it fairly easy to solve 
problems of flutter in two degrees of freedom, very diffi- 
cult to solve problems in three degrees of freedom, and 
impossible to go further. This machine solves, in a few 
minutes, problems of flutter in six degrees of freedom. 
This does not mean that the mathematician becomes 
redundant. To produce the figures for a family of prob- 
lems for the computer to work on may easily take him 
a fortnight. The computer then does in an hour or so 
what would take the mathematician 6 months to do— 


supposing he could do it at all. 


Design starts from an 
attitude of mind 


Partners in Progress with Marconi and Napier in Tue Encuisn Evectric Grour 


FLIGHT 


HAVING 
4 
FLUTTER 


On problems of stability the computer candoa 
theoretical analysis, which it can then translate into 
practical terms with the aid of a mock-up cockpit, com- 
plete with flying controls, simulated instruments and a 
cathode-ray artificial horizon. In this way a pilot can 
study the effects of different control and stability 
characteristics without ever leaving the ground and can 
get a fair approximation of the feel of a projected aero- 
plane before it has been built. 

Thus, with ever more elaborate equipment, are 
ENGLISH ELEctrRic designing today the aeroplanes of 
tomorrow. For when aircraft are required to fly at 
stratospheric heights and supersonic speeds, hopes and 


hunches must give way to science and certainty. 


ENGLISH ELECTRIC 


PVi ge ati 
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Time Switches 
by TEDDINGTON 


Teddington precision time switches are powered by a 24V (nominal) 

D.C. motor which is governed to provide a constant speed over the 
wide variations of voltage and temperature encountered in aircraft. 
They provide multi-circuit sequencing with operating cycles ranging 
from |} seconds to one hour, and, where necessary, are fully suppressed 
against radio interference. 
Satisfying all aircraft requirements for timed sequencing, these 
compact and lightweight switches have a minimum overhaul life of 
1,000 hours. In the switch illustrated the sealed case can withstand 
an interna! pressure of 20 p.s.i.. 
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TEDDINGTON AIRCRAFT CONTROLS LTD. 


MERTHYR TYDFIL, SOUTH WALES 
Telephone: Merthyr Tydfil 666 


London Office: 51 BROMPTON ROAD, S.W.3 
Telephone : KENsington 4808 


*1CO [Ane mane 





Photograph by courtesy o 
Bristol Aircraft Lid. 


The Bristol Britannia is equip- 
ped with a warning device that 
vibrates the control column 
indicating the impending stall. 
This Control Column Vibrator 
was designed and developed by 
Western Manufacturing and is now 
in full-scale production at our 
Woodley factory. 


WESTERN MANUFACTURING (Reading) LTD 
THE AERODROME ~+ READING ~- BERKSHIRE 


Telephone: SONNING 2351 


Grams : HAWK, READING 
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do the same with the Vanguard if it appears on time. If not, 
the Electra will sweep the board. The fact that K.L.M. have 
ordered Electras should not be unduly discouraging, as that air- 
line seems compelled to order any civil airliner that emerges from 
California. However, it is a great pity that the Viscount is not 
by now being built under licence in America. If this were so, 
sales of the Electra would be appreciably reduced and the Convair 
440 might not have appeared at all. Most American airlines 
“buy American” at all costs rather than the imported product, 
although the latter might be technically superior. This was ad- 
mitted by Eastern Air Lines when they decided on the power- 
plant for their Electras. Fokkers have realized this and are having 
the Friendship built in the U.S.A. by Fairchild. This will re- 
concile the patriotism of operators with their desire to buy the 
best on the market. D. T. BEVAN. 
London, W.11. 


The First Aileron 


| REGRET to say that both of your correspondents are wrong 

in their letters on the invention of the aileron. Any movable 
surface (hinged or otherwise) on the wing-tips came under the 
Wright patents filed in 1903 and issued in 1906. It was not until 
these patents were issued that the aileron came into use, which 
infringed the Wright patents, and caused numerous lawsuits in 
U.S.A. and Europe. 


Southampton. L. HEATHER. 


ITH reference to Mr. Gibbs-Smith’s letter about ailerons, 

I have found three original photographs of Santos-Dumont’s 
“14 bis,” both just before and during its record flight at 4.45 p.m. 
on October 23rd, 1906, at Bagatelle, and these prove conclusively 
that there were, in fact, no ailerons of any description on the 
aircraft at all. 

The two books of reference, both printed in 1909, also agree on 
the fact that the very first ailerons were used on Blériot’s double- 
winged monoplane (the wings were in tandem, after Langley’s 
machine). These ailerons were merely revolving wing-tips, as used 
on the Short Sherpa, on the front wing of Blériot’s monoplane. 

Glemsford, Suffolk. D. RopGER-BRowNn. 





FORTHCOMING EVENTS 


. Society of Licensed Aircraft Engineers: “Aircraft Salvage 
Operations,” by K. J. Anderson, A.M.S.L.A.E. 

. R.Ae.S.: Graduates and Students Section: “Some Thoughts 
on Present-day Aircraft and the Future,’ by Sir Frederick 
Handley Page, C.B.E. 

Kronfeld Club: B.G.A. Slides. 

-4. Canadian Aeronautical Institute: A.G.M., Montreal. 

-5. Institute of Welding: Spring Meeting. 

. Kronfeld Club: “On Cumulus Clouds,” by Dr. R. S. Scorer. 

. R.AeS.: All Day Section Lecture on Supersonic 7 
Speakers: A. V. Cleaver, F.R.Ae.S.; P. J. Duncton, B.Sc., 
D.1.C., A.F.R.Ae.S.; D. J. Farrar, M.A., A.F.R.Ae.S.; H. H. 
Gardner, B.Sc., F.R.Ae.S. 

Helicopter Association: Film Show presented by G/C. 

R. N. Liptrot, C.B.E., B.A. 

12. Surrey Flying Club: Anniversary Party. 

. Channel Islands Aero Club: International Rally. 

15. R.Ae.S.: Section Lecture: “Medical Aspects of Flight Com- 
fort and Efficiency,”’ by Dr. A. Buchanan Barbour, 0.B.E., 
M.R.C.S., L.R.C.P., F.R.Ae.S. 

. Institute of Navigation: “Ballooning,” by C. H. Gibbs- 
Smith, D. N. Harrison, C. S$. Durst 

. Lympne Airport At Home. 

Kronfeld Club: Film. 

R.Ae.S.: The 44th Wilbur Wright Lecture: “The Aero- 

dynamic Art,” by Sir William S. Farren, C.B., M.B.E., 

F.R.S., F.R.Ae.S. 

Sept. 3-9. S.B.A.C. Display, Farnborough. 

R.Ae.S. Branch Fixtures (to May 28th) :— 

May 7, Halton, “Ejection Seats, the First Decade,” by W/C. J. 
Jewell. May 9, Weybridge, A.G.M. May 11, Birmingham, Radar and 
Kindred Pilot Aids. May 14, Halton, Film. May 16, Glasgow, ‘Soaring 
Flight,” by A. H. Yates. May 28, Halton, Film. 


May 
May 16. 
May 17. 











From a Very Young Reader 
OOKING through an old back number of Flight, I noticed 
you had printed a picture of a scale model of the Viscount 
turbojet airliner. I asked B.E.A. if they had any models they 
didn’t want, and they very kindly sent me one of these models. 
I am very fond of air *planes and wish to become a pilot some day. 
My father has been ill now for five years and I cannot afford 
to buy model aircraft. It was very kind of B.E.A. to send it to me. 
Stoke Aldermoor, Coventry. Rosin W. SHIRLEY 
(aged 104 years). 


THE INDUSTRY 


Dowty’s ‘*‘Nuclear’’ Establishment 


ONE of the two photographs below shows the imposing head- 
quarters of Dowty Nucleonics, Ltd., at Brockhampton Park, 
Andoversford, about eight miles from Cheltenham. 

Dowty Nucleonics have had nearly eight years’ experience in 
atomic energy instrumentation, and their activities include the 
development of various items of nuclear equipment now stan- 
dardized for national plants. The company have acquired the fine 
19th-century mansion to house their design and research depart- 
ments. With its many acres of parkland on the fringe of the 
Cotswolds, it should provide an ideal location for this type of 
enterprise and for the team of about eighty specialists already 
working there under the direction of Mr. T. D. H. Andrews, 
A.M.C.T., A.M.I.Mech.E., A.F.R.Ae.S. 


The exterior of Brockhampton—and an interior scene, with parts 


The electrical division of Dowty Equipment, Ltd., has lately 
been incorporated in Dowty Nucleonics, Ltd., and the design 
team at Royal House, Cheltenham, is moving to Brockhampton 
together with the sales and estimating departments and model 
shop. The factory at Tewkesbury, with its 200 employees, now 
becomes the production plant for Dowty Nucleonics. 


Packaging Drop Tanks 
T is well known that Bristol Aircraft, Ltd., have for some time 
past been manufacturing plastic drop-tanks in a standard range 
of sizes from 50 gal to 500 gal capacity. They consist of a nose 
shell, centre section, and tail shell, which can be assembled in the 
field with simple hand tools. 
An advantage of this method of construction is that the tank 


of a jet-pipe-temperature test-rig under experimental development. 


- 
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components car be nested one within another for storage and 
transport. Export Packing Service, Ltd., of Sittingbourne, Kent, 
have recently been handling the packing of these tanks, and they 
have designed a light and strong case, within which a nested nose 
and centre section are compactly accommodated, and retained by 
bridge pieces. The tail section is held in place at the “nose” end 
of the box, and tail fins, where supplied, are clamped within the 
lid. This method demands only about two-thirds of the length 
which would be occupied by an assembled tank. 


Canadian Bristol Directorship 


"THE Bristol Aeroplane Co. of Canada (1956), Ltd., has an- 
nounced that its secretary, Mr. B. A. Chalmers, has been 
appointed a director and vice-president of the company’s three 
subsidiaries, Bristol Aero En- 
gines, Montreal; Bristol Aircraft 
(Western), Winnipeg; and Bris- 
tol Aero Engines (Western), 
Vancouver. He is also appointed 
a director and vice-president of 
the new Mexican subsidi 

Bristol de Mexico, S.A. de C.V. 
Mr. Chalmers, who is a Scot and 
a graduate of Edin h Univer- 
sity, joined the Bristol organiza- 
tion in Canada in 1954 as execu- 
tive assistant to the president and 


was appointed secretary the 
same year. He originally quali- 
fied as a lawyer in Scotland and 


was subsequently called to the 
English Bar. From 1946 to 1954 
he was engaged in university 
administration: he had been 
secretary and registrar of the 
University of Southampton from 
1950. During the war, Mr. 
Chalmers served first in the 
Royal Artillery and later transferred to the ———_ Air Force. He 
received his flying training in and subsequently served 
as a fighter reconnaissance pilot. 





Mr. 8. A. Chalmers. 





Dunlop control-column push-button switch (see below) 


Control-column Switch Buttons 


A RANGE of miniature electric switches to M.o.S. aircraft 
specifications has been developed by Dunlop’s aviation divi- 
sion at Foleshill, Coventry. Primarily designed to meet the need 
to house several switches within the small compass of an 
aircraft control handle, the switches can also be supplied as 
single items. 

‘The push-button switch shown has been oes for general 
aircraft duty at 2.0 amp (non-inductive) and 0.5 amp (inductive). 
It has been designed for rapid make and break and to give 
minimum contact resistance; contacts are of silver. A minimum 
life of 100,000 operations is proved for each of the two conditions : 
2.0 amp, negligible i , at sea level; 2.0 amp, negligible 
inductance, at a 0.5 amp, inductive at sea level; 0.5 amp, 
inductive at 60 


Westminster Party 


ACH year Elliott Brothers (London), Ltd., hold a party for 

their friends in the supply industries and they make a point 

of choosing a different and interesting venue on each occasion. 

This year, by courtesy of Capt. G. R. Chetwynd, M.P., they were 

able to use the Members’ dining room of the House of ‘Commons, 

where the 250-odd guests cabo. and were taken for con- 
ducted tours of the Palace of Westminster. 

The Minister of Supply, Mr. Reginald Maudling, looked in on 
the party, which was attended by—it would be no exaggeration 
to say—more designers and test pilots than we remember seeing 
together at one time on any occasion other than the S.B.A.C. Show. 

Elliott Brothers, whose H.Q. are at Lewisham, London, S.E.13, 
are designers and manufacturers of aircraft flight-control equip- 
ment and special-purpose instrumentation. 


IN BRIEF 


Desoutter Brothers (Holdings), Ltd., recently reported a 1955 
roup profit, after taxation, of £279, 788 (1954, £228,321). United 
Siesten taxation absorbed £270,180 (1954, £238,227). 
. . 7 


Mr. W. W. Watt, who has been a managing director of The 
British Oxygen Company, Limited, since 1938, retired on March 
31st, having reached the age of 65. 

* . . 

Titanine, Ltd., report a 1955 net profit of £83,001 (1954, 
£74,706) before taxation. At the a.g.m. on April 23rd the chair- 
man, Admiral Sir Lionel Preston, reported a steady demand for 
Titanine finishes for both civil and military aircraft. 

. * 7 


The directors of John Bull Rubber Co., Ltd., announce the 
retirement, this month, of Mr. John Cecil Burton, chairman and 
surviving founder-director of the company. He is 78. With his 
brother, Hubert Henry Burton, he founded the business as a 
two-man factoring concern in 1906 

* . . 

Inspection Equipment, Ltd., 19 Broad Court, Drury Lane, 
London, W.C.2, have issued in brochure form a report on the 
discussions at the “Aircraft Radiography” meeting held in Copen- 
hagen last December. Organized by Carl Drenck X-Ray Labora- 
tories, the meeting attracted some 30 representatives from eight 


countries. 
* * * 


Mr. Alan E. Crawford, A.M.Brit., I.R.E., A.R.Ae.S., has 
recently joined the Brush Crystal Co., Ltd., at Hythe, Southamp- 
ton, to take charge of a new research laboratory for the develop- 
ment and application of piezo-electric materials. The author of 
the recently published book Ultrasonic Engineering, he is well 
known for his work on industrial ultrasonics. 

. . 

Taylor, Taylor and Hobson, Ltd., of Leicester, have this month 
celebrated their 70th anniversary, and have marked the occasion 
by the publication of a brochure entitled Taly Ho—In Pursuit of 
Precision. Among the modern products illustrated is the “Micro” 
alignment telescope, widely used in the aircraft industry. This 
remarkable instrument, it is stated, provides a means of establish- 


ing lines of sight, and the position of points in space, to an 
accuracy of plus or minus 0.001 in at a distance of 5Oft. 
* * * 


James Booth and Co., Ltd., of Birmingham, have recorded 
a 1955 group profit, after all charges other than taxation, of 
£660,957 (1954, £336,800). Taxation, less over-provision in the 
previous year of £16,500 (1954, £26,431), absorbs £329,802 
(1954, £137,083). 

. . . 

The United Steel Companies, Ltd., announce that Mr. S. R. 
Howes, at present director and general manager of Samuel Fox 
and Co., Ltd., of Stocksbridge, is to retire on June 30th 
Howes, ‘who will remain on the Samuel Fox Board, is to be 
succeeded by Mr. H. P. Forder, at present director and deputy 
general manager. 

. * 

Mr. Charles W. Lane, who was until recently works manager of 
Airwork, Ltd., at Blackbushe, has joined Vickers-Armstrongs 
(Aircraft), Ltd. He is at the company’s airfield at Wisley, where 
he is responsible for the engineering department handling flight 
testing and development of civil and military aircraft. Before 
joining Airwork in 1947, Mr. Lane was for many years with 
B.O.A.C. 

* * * 

We regret to learn of the death recently of Mr. Robert Anthon 
Harvey, B.Sc.(Eng.), M.L.E.F., a member of the engineering staf 
of Chloride Batteries Ltd., Mr. Harvey was responsible for tech- 
nical activities in connection with Keepalite emergency lighting, 
battery control gear and allied equipment. He was known as 
a lecturer at the Royal Technical College, Salford. 


* * 


In a note on the many uses of “Titebond” adhesives, the manu- 
facturers state that Titebond 22 is used in Rolls-Royce aero 
engines for bonding felt, Langite, and asbestos to metal surfaces. 
Applications of a similar kind are described and illustrated in 
a catalogue which, dealing with the full range of the company’s 
industrial adhesives, is obtainable from Surridge’s Patents, Ltd., 
at Elmers End, Beckenham, Kent. 
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who would like to know more—and there’s lots more to know 
—about Plessifiex should request Publication No. 808. 
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flexible seamless metallic hose 


Power Auxiliaries Ltd., Kembrey Street, Swindon, Wilts 


One of the Plessey | Group of Companies 
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CIVIL AVIATION 


AFTER SIR MILES 


[7 would have been a miracle had the void left in B.O.A.C. by 
Sir Miles Thomas’s resignation been filled to the satisfaction 
of everyone. Thus the appointments of Mr. Gerard d’Erlanger as 
the new chairman and Sir George Cribbett as his deputy in- 
evitably brought the Minister of Transport and Civil Aviation, 
Mr. Harold Watkinson, under heavy Opposition fire, and in the 
Commons the exchanges were sharp. 

The points raised at Westminster, and in other responsible 
quarters, are worthy of retrospective summary. It was, the Minis- 
ter’s critics said, a pity that B.O.A.C. should have had “its public 
status lowered” by the appointment of a part-time unpaid chair- 
man. The changes had, it was argued, created an “organizational 
tangle”: if there was inadequate work to merit a full-time cha:r- 
man, what was the useful work that the full-time deputy chairman 
could do? To what extent would he encroach on the chief 
executive’s field? To whom would the chief executive report— 
the deputy chairman or the chairman? Could it not be assumed 
from the appointment of a part- -time unpaid chairman with a 

“professional civil servant” as his deputy, that the intention was 
to bring B.O.A.C. more tightly under Government control? 

The Minister’s answers were adroit, but clearly his critics are 
likely to remain unsilenced until time has proved whether or not 
their doubts are ill-founded. One remark made by Mr. Watkinson 
in reply to a newspaper’s question about B.O.A.C.’s future equip- 
ment policy is worthy of quotation: “Nobody knows yet what the 
Boeing and Douglas are like—they have got an immense number 
of paper orders for paper aeroplanes.” It is to be hoped that his 
new advisers will take a more realistic view of the challenge of 
the Boeing 707 and the DC-8. 

Lord Rennell of Rodd has tendered his resignation from the 
position of part-time deputy chairman of B.O.A.C., and it is 
announced also that Lord Burghley, who has served B.O.A.C. for 
ten years, has been notified that his position as a part-time 
director, which terminated last month, will not be renewed. 

Editorial comment on the new appointments appears on page 
485. Brief biographical notes on Mr. d’Erlanger and Sir George 
Cribbett follow. 

Mr. Gerard d’Erlanger, who is 49, learnt to fly in 1928, sub- 
sequently having flown about 60 types of aircraft. He became 
a director of Hillman Airways in 1934 and a director of British 
Airways, into which Hillman was merged, in 1935. Soon after 
British Airways and Imperial Airways joined to become B.O.A.C. 
in 1939 he became a director of the Corporation, remaining a 








Mr. Gerard d'Erlanger, C.8.E. 


member of the board until 1946. He founded the Air Transport 
Auxiliary just before the outbreak of war, and was its commanding 
officer until the end of hostilities, being responsible for the delivery 
of some 350,000 Service aircraft. In 1946 Mr. d’Erlanger helped 
to found B.E.A., becoming its first managing director and sub- 
sequently its chairman—a position which he held until 1949. He 
was appointed to the Air Transport Advisory Council in 1952, 
becoming its deputy chairman in 1954. In 1953 his firm, 
Erlangers Ltd., combined with other interests to form Air Finance 
Ltd. to assist financing the export of British aircraft. He became 
a chartered accountant in 1933 and was a member of the Stock 
Exchange from 1935-1939. 

Sir George Cribbett was appointed deputy secretary to the 
Ministry of Civil Aviation in 1946. In that Ministry and sub- 
sequently in the Ministry of Transport and Civil Aviation he was 
associated with the Corporations, being mainly responsible for 
negotiating international traffic rights on their behalf. Sir George, 
who is 60, served as a pilot in the R.A.F. in the 1914-18 War. 
He joined the Exchequer and Audit Department in 1919 and at 
the beginning of the Second World War was a principal in the Air 
Ministry. From 1941 to 1943 he was director of administration 
and finance with the R.A.F. in Washia,ton, and on his return 
from the United States in 1943 assisted in the formulation of 
post-war British international air policy and the organization of 
its air transport. He was a delegate under Lord Swinton at the 
Chicago Conference of 1944, which set up I.C.A.O., since when 
he has attended numerous Commonwealth and international con- 
ferences on civil aviation as the leading U.K. delegate. In 1948 
and 1949 he was associated with Sir Miles Thomas in reviewing 
B.O.A.C.’s organization. In 1950 he delivered the Sixth Common- 
wealth and Empire Lecture, “Some International Aspects of Air 
Transport.” 





AIR TRANSPORT AT OXFORD 


Te success of the Royal Aeronautical Society’s two-week air 
transport course at Christ Church, Oxford, which ended on 
April 18th, was evident in the atmosphere at a farewell dinner 
held in Hall the previous evening. Present were the 33 students 
attending the course, the organizers and lecturers, and a number 
of guests engaged in the administrative, legal, manufacturing and 
operating spheres of air transport. 

The students of the course comprised representatives of B.E.A., 
Aer Lingus, Iceland Airways, El Al, National Greek Airlines, 
K.L.M., Hunting-Clan, Airwork, Air Vietnam, Pan American, 
Blackburn and General Aircraft, British Petroleum, Vickers- 
Armstrongs, Shell Petroleum, Handley Page, Bristol Aircraft, 
Bristol Aero Engines and Armstrong Whitworth. Particularly 
large was the representation of Iceland Airways, who sent a 
contingent of six. 

During the fortnight at Oxford the students had attended 
morning lectures on air-transport economics, operations, and law, 
with group discussions and case studies in the afternoons, and 
had heard a number of evening guest speakers. 

Under Dr. E. W. C. Wilkins, M.A., B.Sc., Ph.D., assistant 
director of the course, the resident lecturing staff consisted of 
Mr. S. F. Wheatcroft, B.Sc. (economics), Mr. K. G. Wilkinson, 
B.Sc., D.L.C. (operations) and Mr. A. R. Barrowclough, B.A. (law). 
Dr. A. M. Ballantyne, B.Sc., Ph.D., secretary of the Society, was 
director of the course. 

At the dinner, the toast of “Air Transport” was proposed by Mr. 
N. E. Rowe, C.B.E., president of the Royal Aeronautical Society. 
Air transport was a dynamic addition to the social pattern of life, 
he said, and it was appropriate that the first such course in the 
subject should be held in Oxford, where academic calm had 
consistently produced dynamic ideas. The course had been a 
modest start, but a successful one, and there was every likelihood 
that a similar course would be held next year. It was indeed hoped 
to make the course an annual event, perhaps followed by the 
establishment of a University chair of air transport. 


The response was made by Sir Frederick Tymms, K.C.I.E., 
M.C., formerly U.K. representative on the Council of I.C.A.O., 
who traced in detail the history of that organization. 

The health of the guests and of Christ Church was proposed 
by Dr. Ballantyne, and Mr. S. N. Grant-Bailey, a Student of Christ 
Church and Dean of the Law Faculty at Southampton University, 
replied. Speaking on behalf of the students of the air transport 
course, Mr. A. G. L. Langfield, of Bristol Aircraft, Ltd., stressed 
the benefits of belonging to such an international study group, 
and of the resulting interchange of ideas between the manu- 
facturing and operating sides. 


ELECTRAS FOR WESTERN 


FLEET of nine Lockheed Electras, to be powered by Allison 

501 turboprops, was ordered last week by Western Airlines, 
one of the “Middle Six” U.S. domestic airlines. The aircraft will 
be delivered between the end of 1959 and the spring of 1960, and 
will cost £7m with spares. This is Western’s first association with 
Lockheed; the airline’s present fleet comprises eight DC-6Bs 
(plus 13 on order), nine Convair 240s, six DC-4s and eight DC-3s. 
The route network of 5,525 miles stretches from Edmonton, 
Canada, in the north to San Diego, California. in the south. 

The number of Electras for which firm orders have now been 
placed amounts to 128, distributed as follows: American, 35; 
Eastern, 40; Braniff, 9; National, 23 (increased from 20); K.L.M.., 
12; Western, 9. 


MORE FRIENDSHIPS FOR THE U.S. 


A FIRM order for six Fokker Friendships has been placed by 
Frontier Airlines, Inc., a small local service airline of Denver, 
Colorado. Frontier operate 13 DC-3s over a route network of 
about 3,500 miles (average stage length: 100 miles). They are 
the third United States onerator to have ordered the aircraft, 
which, like those for West Coast Airlines and Mackev Airlines, will 
be built under licence to Fokker by Fairchild of Hagerstown. 


ref B! 
/ \ Agee 


Sir George Cribbett, K.C.B., C.M.G. 





AVIATION 


CIVIL 


A DECADE OF LA.T.A. 


OUR members of the staff of 1.A.T.A. who have served the 

international airline organization during the whole of its post- 
war career have just been honoured in Montreal by I.A.T.A.’s 
director general, Sir William Hildred. The four are: Dr. Henry 
J. Gorecki, treasurer and financial director; Mr. Stanislaw 
Krzyczkowski, technical director; Mr. H. Tandy Davoud, assis- 
tant to the financial director; and Miss Jean Telfer, Sir William’s 
private secretary. 


PROMOTING THE ELAND IN THE U.S.A. 


LANS for marketing the Eland in the United States have just 

been concluded between the Napier company and the Aircraft 
Supply Company of Washington, D.C. At the same time comes 
news that Napier are promoting the idea of converting not only 
the Convair 340 to Eland power: full engineering studies have 
now been made for the similar modification of the DC-6 and 
the Martin 4-0-4. Both these aircraft, like the Convair 340 (of 
which Napier have had an Eland conversion flying since February), 
have similar Pratt and Whitney R-2800 powerplant installations. 

Napier’s commercial enterprise in producing a specimen 
Convair Eland-conversion is thus taken several steps further, and 
the setting up in the U.S.A. of a native sales agency is a sign of 
the big effort being put into the forthcoming demonstration tour 
over there. The price of a Convair Eland conversion, incidentally, 
estimated in our description of February 3rd as likely to be 
£125,000, is now understood to be of the order of £107,000. With 
allowance for the cost of engine maintenance the improvement in 
performance, it is calculated, increases the hourly revenue earn- 
ing by more than £28 on short-hauls, with correspondingly greater 
revenue as stage lengths increase. 


CONVAIR SKYLARK 600 

RE PRODUCED below is a general arrangement drawing of 
the Convair Model 22 Skylark 600. Here also is a summary 

of the technical data so far made available about the aircraft, of 


General arrangement of the Convair Skylark 600 
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(Left). The second Fokker Friendship being prepared “to go under- 
water” for pressure-testing. (Below). A new picture of the Eland 
Airliner, Napier’s Convair 340 conversion. A news item below 


announces the establishment of an Eland agency in the U.S.A. 





which an artist’s impression and a Comet-comparison have 
appeared in previous issues. Powerplant: Four General Electric 
CJ-805 (commercial J79) of 10,000 Ib static drive thrust each; span, 
118ft 4in; length, 118ft Sin; wing area, 2,000 sq ft; sweep back, 
35 deg; gross weight, 170,000 lb; payload (80 passengers), 19,700 Ib 
(99 passengers), 22,835 Ib; zero fuel weight, 100,000 Ib; max. 
landing weight, 115,000 lb; operating weight empty, 72,600 Ib; 
fuel capacity, 70,000 Ib; typical stage length (19,700 Ib payload 
and reserves for 50 m.p.h. headwind, 200 mile diversion, and 
one hour’s holding at 20,000ft), 1,750 st. miles; normal cruising 
speed 580 m.p.h.; direct operating cost per seat mile, 2.4 cents 
(200 miles), 1.15 cents (1,500 miles); take-off distance to 50ft at 
gross weight, 6,700ft; landing distance (without reverse thrust), 
5,000ft maximum; approximate price, £1.18m. 


BOEING REPLIES 


i was to be expected that the recent article “Atlantic Airline 
Costs” in the Manchester Guardian (commented upon in Flight 
for March 9th) should have stung the Americans into making a 
reply. In a lengthy letter published in the newspaper’s issue for 
April llth, Mr. Wellwood Beall, Boeing’s senior vice-president, 
makes some points which should dispel current delusions in 
certain quarters that the new American jet airliners are not really 
a very serious challenge. “The performance Boeing quotes for 
its 707 Stratoliner and 707 Intercontinental is guaranteed and 
specified in the purchase contracts. We cannot conceive that 
anyone would honestly believe businessmen responsible for their 
actions to stock-holders and financial backers would be so rash 
as to order pigs in pokes . .. We have never considered the six- 
engine, 330,000 Ib airplane mentioned in the article . We would 
not risk the reputation we have built up in forty years or hazard 
our company’s future by ill advisedly signing a contract with an 
airline to produce a transport with certain specified characteristics 
and capabilities without being very sure that we could produce 
that air transport . . . None of our customers ‘reluctantly 
signed’... There will be other customers in the future and I 
dare say some of them will fly the flag of the British Common- 
wealth.” 


IRAQI VISCOUNT’S LONDON DEBUT 


N Monday of last week Viscount YI-ACK Jbn Firnas flew 

into London Airport from Baghdad on the inaugural service 
between these two cities. The operation will be on a once- 
weekly-return basis at first, flying by way of Istanbul and Vienna 
and carrying 36 passengers on a first-class ticket. When Iraqi 
Airways receive their fourth Viscount later this year the airline 
will extend its operations eastwards from Baghdad to Karachi 
and Bombay, thus providing a Viscount link between the United 
Kingdom and India and Pakistan. 


DC-8 ECONOMY 


“THE Versatile Jet Transport” was the title of a paper read be- 
fore the Society of Automotive Engineers on April 11th by 
Douglas aerodynamicist Mr. Richard S. Shevell. The paper con- 
tained references to the operating cost of the DC-8, a subject about 
which little official information is being released. For a range of 
1,000 n.m. the domestic J57 (JT3) version has, it was stated, a 22 
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This Ercoupe which flew from Belgium to New Zealand in 22 days in 

1947, and which was later declared a write-off after a crash in New 

Zealand, has been restored (in his own backyard) by Mr. G. N. Wells, 
Auckland station manager of Tasman Empire Airways. 


per cent advantage in direct operating cost over the DC-6B. This 
assumed a 118 passenger DC-8 carrying 32,970 lb payload and a 
58 passenger DC-6B carrying 15,100 lb payload. 

The DC-6B, one of the cheapest of all transports to operate, 
has a direct seat-mile cost in its first-class version of about 14 cents 
over a comparable distance. 

“These data show,” said the lecturer, “that where the passenger 
traffic will justify an airplane the size of the DC-8, a large jet 
transport can be economically operated over almost any existing 
airline route.” Explaining that the economic penalty of operat- 
ing at lower altitudes was “relatively small,” Mr. Shevell said 
that at 400 n.m. range cost is increased only seven per cent by 
flying at 20,000ft instead of at 35,000ft. 


EAGLE APPOINTMENTS 
SINCE last week’s civil aviation issue of Flight closed for press, 
some new appointments have been announced by Eagle Avia- 
tion. Maj. Gen. C. G. D. Greaves, C.B., C.B.E., formerly a 
director, becomes deputy chairman under Mr. H. Bamburg 
(chairman and managing director). Mr. Geoffrey W. Pitt, until 
now commercial manager, becomes a director of the company, 
his particular responsibility being for the company’s charter 
activities. Capt. J. H. Sauvage, D.S.O., D.F.C., also is appointed 
a director; he will continue to be in charge of operations. Mr. 
Bill Rodger becomes general manager of Eagle Airways. 





BREVITIES 


HE fact that Philippine Air Lines has placed an order for two 
Viscount 770Ds (standard North American version of the 
700D) is now officially confirmed. The order brings Viscount 
sales to 304, P.A.L. befng the twenty-seventh airline to purchase 
the Viscount. 
* . . 
The first flight of the Aviation Traders’ Accountant is scheduled 
for August. 
Helicopter problems will be discussed at San Remo by I.A.T.A.’s 
technical committee on May 3rd and 4th. 
. * . 


Air transportation valued at nearly £78m was produced and 
sold by T.W.A. in 1955—7 per cent more than in the previous 
year. More than four million passengers were flown. 


A proposal to form a company to run Ceylon’s internal air 
services has been put forward by a group of Ceylonese business- 
men, based on the Scottish Aviation Twin Pioneer. 


7 * * 


The retirement on June 30th of W/C. W. R. Parkhouse who, 
except for a period during the war, has been manager of Exeter 
Airport since 1938, is announced. His successor will be W/C. 
R. J. B. Pearse, at present managing director of Plymouth Airport. 


* . * 


Seaboard and Western Airlines assumed active member- 
ship of the International Air Transport Association with the 
inauguration on April 10th of its scheduled all-cargo service 
across the North Atlantic. Seaboard has made B.O.A.C-. its sales 
agent in the United Kingdom. 


CLUB AND GLIDING NEWS 


RESH, bright weather and 33 visiting aircraft attended the 

Elstree Flying Club’s tea patrol on Sunday last, April 22nd. 
Eleven of the attackers were spotted by the defending patrol, 
which included guest defender F-PHFR, the blue Druine 
Turbulent flown by Harold Best-Devereux. Among the airborne 
visitors were Gipsy Moth G-ABJJ, Spartan Arrow G-ABWP, 
and a trio from Baginton including the gold Gemini of Percy 
Blamire. Even more determined groundborne visitors were a 
fine crop of this season’s young spotters (notebooks, binoculars 
and cameras at the ready) from the other side of the wire fence 
bounding Elstree’s new reservoir. 

A second works flying club—that of Bristol Aircraft’s London 
office—has begun operations at Elstree where, for the past two 
years, the Handley Page club has been flying. A new full-time 
instructor, Ken Howard, is joining the staff of the Elstree club, 
who for the spring and summer season will be operating with 
four full-time and four part-time instructors. 


A NATIONAL air rally is being planned by the Popular Flying 
44% Association, to take place at Shoreham Airport over the week- 
end of June 16th-17th This will be the first since 1951, and will 
mark the tenth year of the Association’s existence. A great 
expansion in P.F.A. group activity has taken place during the last 
twelve months, the total number of affiliated groups now approach- 
ing 50. New groups listed in the current issue of Popular Flying, 
the P.F.A. bulletin, are at Southport. Thruxton, North Norfolk 
and Walney Island, Barrow-in-Furness; while the Home Counties, 
Thorney Island, Leicestershire and Southampton groups have 
now disbanded. 


HE SCOTTISH AERO CLUB is the name of the new club 

which, operating from Perth Aerodrome, has absorbed 
members of the Strathtay Aero Club and the Scottish Flying Club. 
The latter club recently ceased operations at Renfrew. 


LYMOUTH AERO CLUB have challenged Exeter Aero Club 

to defend their aerodrome against invaders on the morning of 
Sunday next, April 29th. Time of the breakfast patrol at Exeter 
is 8.30 to 9.30 a.m., approach height between 1,200 and 3,500ft. 
Recent competition winners at Plymouth include M. McDermott 
(spot landing) and M. Armstrong (Butler navigation trophy). 


T the annual dinner-dance of the London Gliding Club held 
at Dunstable on Saturday, April 14th, 1956, the main 
speakers were John Simpson, John Furlong, Frank Foster, Miss 
Valerie Crown, F. N. Slingsby, and Dan Smith. A model of a 
Sky was presented to A. Walker, vice-president, for his quarter 
of a century’s service to the club. Also presented were a £10 
cheque (given by the late Capt. A. G. Lamplugh) for the first 
“Gold C” from Dunstable, and the Dent Cup for the most 
meritorious flight in 1955, to Frank Foster; the Cellon Cup for 
the best 1955 ab initio to L. Collins; the Derry Trophy for the 
most work for the club, to the Transport sub-committee as a 
whole; and the Desoutter Cup for the best constructional effort 
in 1955 to A. Doughty. 














R.Ae.c. PILOTS’ CERTIFICATES, JANUARY-MARCH, 1956 
No. Name cl. Date No. Name Ci.| Date 
28,732 | B. J. Hazzle- 28,741, C.0.8.M 
wood 3 3/1/56 Byrte 3 26/1/56 
28,733 | R. Surcliffe 3 3/1/56 28,742 | A. C. Wilson 4 9/2/56 
28,734 | C. T. Oman 2 3/1/56 || 28,743 | E. Crabtree 2 17/2/56 
28,735 | F.D. Weston | 4 10/1/56 |] 28,744] S.N. B. Crafe| 2 22/2/56 
28,736) J. A 23,745 | C. H 
Pothecary 1 10/1/56 Croxson| 4 8/3/56 
28,737 | M. C. Barra- 28,746 | W.H. Tucker | 1 20/3/56 
clough 2 16/1/56 28,747 | G. A. Walker 1 20/3/56 
28,738 | P. V. Lovert- 28,748 | W. L. Hey 2 21/3/56 
Campbell! 2 16/1/56 28,749 | A.G. W 
28,739 F Belcher 3 27/3/56 
Edminson 4 17/1/56 28,750; | R 
28,740 | T. S. Syme 2 26/1/56 Mcintosh 3 29/3/56 









































SERVICE 
AVIATION 


Royal Air Force and 


Fleet Air Arm News 


Trophy Winners 


HE Dacre Trophy for the day fighter 

squadron achieving the best results in 
air gunnery has been won by No. 64 Sqn., 
based at R.A.F. Duxford, for the period 
1954-1955. The trophy was presented to 
the Commanding Officer, S/L. J. Garden, 
last Friday. 

The Duncan Trophy, 2nd T.A.F.’s 
award for proficiency in air firing has been 
won by No. 87 Sqn. based at Wahn, Ger- 
many. No. 87 Sqn. flies Meteor N.F.11s 
and is the first night fighter squadron ever 
to win the award. The trophy was origin- 
a'ly presented to the R.A.F. by Gen. 
Gervasio Duncan, then Chief of Staff of 
the Brazilian Air Force, when he visited 
R.A.F. units in 1947. It was presented to 
No. 87 Sqn. on April 13th by Air Marshal 
the Earl of Bandon, A.O.C.-in-C. 2nd 
TAF. No. 87 Sqn. is commanded by 
W/C. L. W. G. Gill. 


Freedom of Aylesbury 
NE XT Tuesday R.A.F. Halton is to re- 
ceive the freedom of Aylesbury at a 
large parade. More than 600 of the station 
personnel are to march through the town 
with colours flying, bayonets fixed and 
bands playing, and the Commanding Offi- 
cer, A. Cdre. G. N. E. Tindall-Carill- 
Worsley, will receive the Deed of Freedom 
in a casket from the mayor, Councillor W. 
Fewkes. 

The parade will include squads from all 
six units based at Halton and the Appren- 
tices’ pipe band will be led by their goat 
mascot, Cpl. Lewis III. The Queen’s 
Colour for the R.A.F. in the United King- 
dom and the Queen’s Colour of No. 1 
School of Technical Training will be 
paraded. 


Canal Zone Evacuation 


AE last airfield to be operated by the 

R.A.F. in the Suez Canal Zone, Abu 
Sueir, was evacuated on April 14th. This 
comp'eted the R.A.F.’s withdrawal from 
all airfields and their supporting installa- 
tions, but a small party was left at Port 
Said to supervise the last transit move- 
ments. Abu Sueir was formally handed 
over to the Egyptians. 


“Medflex Dragon” Completed 

AE major NATO sea/air exercise, 

called “Medflex Dragon,” the largest 
yet held in the area, ended on April 20th. 
The main operations were convoy protec- 
tion. Canberras from Binbrook, Lincs, 
and Neptunes from Topcliffe, Yorks, went 
to the Mediterranean to fly with other 
NATO aircraft. The R.A.F. Neptunes 
operated from Gibraltar with Shackletons 
and Portuguese Harpoons. 

The exercise ended with a steam-past 
and fly-past off Ma'ta Grand Harbour on 
April 20th when 50 allied ships, in two 
eight-mile-long lines, passed the dis- 
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Libyo’s ruler, King 
Idris El Senussi, 
accompanied byW/C. 
D. M. H. Craven, Sta- 
tion Commander at 
El Adem, inspects the 
ceremonial parade 
which marked his 
visit to the station 
on April Ilth. He 
watched formation 
aerobatics by No. 208 
Sqn. Meteor F.RIs 
and rocket firing by 
Venoms of No. 73 Sqn. 


patch vessel Surprise in which was Gen. 
Gruenther, the retiring SACEUR. The fly- 
past of some 70 allied aircraft was led by 
Air Marshal G. E. Nicholetts, A.O.C. Air 
H.Q. Malta, flying a Meteor 7 of No. 39 
Sqn. Following him were French torpedo 
bombers, Neptunes and Aquilons, Italian 
Harpoons, Vampires and Mustangs, U.S. 
Navy Neptunes and R.A.F. Shackletons, 
Meteors, Venoms and Canberras. 

The U.S. Navy Neptunes operated from 
an advanced base in southern Sardinia and 
were supported there by an advanced base 
support ship, the L.S.T. Alameda County. 


Malayan Air Supply 

[EpR0PPI NG supplies to forces operating 
in the Malayan jungle is to become 

the responsibility of No. 41 Sqn. 

R.N.Z.A.F. The squadron’s Bristol 

Freighters have moved up to Kuala 

Lumpur to begin operations. 


Atlantic Exercise 


IR and naval units of the U.S.A., 

Canada and Great Britain will take 
part in a six-day NATO anti-submarine 
exercise in the Atlantic. Called “New 
Broom V,” the exercise will begin on 
May Ist with the sailing of a convoy from 
Norfolk, Virginia, to Gibraltar. Hunter/ 
killer groups will protect the convoy from 
submarines. Operations will be controlled 
by NATO commanders. 


Senior Appointments 


Tt Air Ministry announces the 
appointment of A. Cdre. D. J. P. Lee 
as secretary of the Chiefs of Staff Com- 
mittee and of A. Cdre. G. F. A. Skelton 
as Air Attaché in Bonn, Western Germany. 
A. Cdre. Lee formerly commanded 
R.A.F. Scampton. During the early part 
of World War 2 he was with Ham»den 
squadrons operating against German aval 
targets. He then served two tours of duty 
at the Air Ministry and, in May 1945, com- 
manded No. 904 Wing, flying Thunder- 
bolts in India and Java. In 1950 he became 
~— Director of Air Staff Policy. 
Skelton joined the R.A.F. in 
1936, flew fighters and bombers and served 
as a test pilot at Martlesham Heath before 
being shot down in a Defiant and taken 
prisoner in May 1940. He was repatriated 
in 1943 and, in 1946, commanded No. 51 
Sqn., Transport Command. In 1949-50 
he was Air Attaché in Prague and for the 
past two years has been Command Intelli- 
gence Officer at H.Q. 2nd T.A.F. 


Royal Iraqi Air Force 


nN —— Vampires and Venoms 

modern training aircraft, the 
Royal Iraqi Air Force is 25 years old. It 
was formed when five D.H. Gipsy Moths, 
flown by Iraqi pilots, arrived at Baghdad 
on April 22nd, 1931. About 30 skilled 
R.A.F. officers and airmen are seconded to 








give advice = tactical and technical matters 
and G/C W. D. Heal is Air Advisor 
to H.M. "King Feisal. Iraqi personnel 
attend courses in Britain. Under treaty 
agreements the bases formerly operated by 
the R.A.F. have been handed over to Iraq 
and R.I.A.F. personnel will operate all 
traffic control facilities as soon as they have 
gained sufficient experience to deal with 
the wide variety and intensity of traffic. 


Good Shooting 


For the tenth year in succession the 
R.A.F. has won the inter-Services rifle 
match promoted by the National Small 
Bore Rifle Association. Their score of 
7,950 points out of a possible 8,000 is a new 
record, and also breaks the scoring record 
for the fourth year in succession. Runners- 
up were again the territorial army, with 
7,927 points. Regular Army, R.N., R.M. 
and R.N.V.R. teams also competed. 


R.A.F. Sailing 
TH R.A.F. Sailing Association’s cham- 
pionship meeting for 1956 will be held 
at the Welsh Harp, Hendon, from October 
3rd to 7th. Trials for the selection of 
teams for the inter-Services meeting in July 
will take place at Seaview on June 20th 
and 21st. Agreement has been reached 
with the Army and Navy for the holding 
of an annual inter-Service dinghy meeting. 
The R.A.F. will be host for the first meet- 
ing, to be contested by Fireflies at the 
Welsh Harp early in October. 


Medical History 


THE second volume of Royal Air Force 
Medical Services, edited by S/L. 
S. C. Rexford-Welch, has been published 
by H.M. Stationery Office. Its price is 
£3 15s. The work deals with many aspects 
of the aeromedical research carried out in 
the Service during World War 2, including 
the development of night vision, the 
investigation of aircrew efficiency, “flying 
doctors” in Bomber Command, prevention 
of suffering from cold during transatlantic 
ferry flights, blood transfusions, parachute 
training and the beginning of the R.A.F.’s 
mountain rescue teams. The work of 
individual R.A.F. medical officers in many 
theatres of war and in many curious 
circumstances gives the work a particular 
interest. 


Reunions 

"THE annual reunion of No. 619 Sqn. is 
to be held in the “Magpie and Stump,” 

18 Old Bailey, London, E.C.4, on May 12th. 

Details from P. S. Osborne, A. R. Heath- 

cote and Co., Ltd., Bernard Works, 

Sylvester Gardens, Sheffield 1. 

No. 43 (F) Sqn. is holding an all-ranks 
annual reunion dinner at the Paviour’s 
Arms, Page Street, Westminster. to- 
morrow. Details from J. Beedle, 69, Ox 
Lane, Harpenden, Herts. 
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Marconi Airfield Control Radar 


Type $.232 














OPERATES AT FULL EFFICIENCY IN ALL WEATHERS 
The S.232 operates in the 50 cm. band using a wavelength which is long 


enough to be unaffected by cloud and rain. This also gives more efficient The photograph above is of the 

P.PJ. display with the M.TJ. 

radiation from the aerial system, thus longer ranges can be achieved for the switched off, that below shows 

. , : M.T.1. switched on and all un- 

same power output and aerial gain than with short wave lengths. wanted ground clutter elimin- 
ated. 


CUTS OUT ‘PERMANENT ECHOES’ FROM MOUNTAINS, 
BUILDINGS, ETC., WHICH OBSCURE AIRCRAFT RESPONSE 
Unwanted ground clutter can be eliminated in the S.232 by an extremely 
efficient Moving Target Indicator (M.T.I.) system which feeds only echoes 


from moving objects to the display. 


IS INSTANTLY OPERATIONAL AT ITS RATED PERFORMANCE 
The §S.232 is crystal controlled and the equipment can be switched on with- 











out any subsequent tuning. The M.T.I. system needs no time to settle down. 





Marconi Ground Radar is used by 18 Air Forces. 





Lifeline of Communication 


‘ ale f Lf MARCO NI 
oI ; ¢ Planning and Installation of Military and Civil Radar Systems 
a \ 


MARCONI’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX 
RI 











10-WAY 
, SPANNER 












9 
TEN 
QUITE NEW SPANNERS 


QUITE UNIQUE IN ONE 


An entirely new multi-purpose 
Spanner of original design. Ac- 
curately machined in high tensile 
steel to fit ten different nut sizes. 
Plated hand grips adjustable for 
use at each end or both at either 
end. Available in three different 
colour-coded models for Whit- 
worth and B.S.F., Metric, or 


S.A.E. sizes. 


All Leytools are entirely original and patented designs. 
Write for free complete illustrated catalogue 
LEYTONSTONE JIG & TOOL CO., LTD. 
LEYTOOL WORKS, HIGH RD., LEYTON, LONDON, E.10 Phone Leytonstone 5022-4 
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Springs by Riley 
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ROBERT RILEY LTD., MILKSTONE SPRING WORKS, ROCHDALE 








Phone: Rochdale 2237 (S lines) Grams: ‘‘Rilospring’’ Rochdale Telex 63-362 
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REGD. TRADE MARK 


List price 


£19: 10s. 


Size: 8 in. X 7h in. x 44 in. 
Weight: 6} Ibs. (including leads) 
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The Model 7 Universal 


AvoMeter 


The world’s most widely used combina- 
tion electrical measuring instrument. 
Provides SO ranges of readings on a 
S-inch hand-calibrated scale fitted with 
an anti-parallax mirror. Guaranteed 
accurate on D.C. and A.C. up to 2 Kc/s 
to the limits laid down in B.S.S. 89/1954 
for S-inch scale-length industrial portable 
instruments. 


The meter will differentiate between 
A.C. and D.C. supply, the switching 
being electrically interlocked. The total 
resistance of the meter is 500,000 ohms. 


CURRENT: A.C. and D.C 
0 to 10 amps 


VOLTAGE: AC. and DC 
0 to 1,000 volts 


RESISTANCE: Up to 40 megohms 
CAPACITY: -0! to 20,Fds 


AUDIO FREQUENCY 
POWER OUTPUT: O—2 watts 


DECIBELS: 25Db. to +16Db 


The instrument is self-contained, com- 
pact and portable, simple to — and 
almost impossible to d ge electrically. 
It is protected by an automatic cut-out 
against damage through severe overload. 
Various accessories are available for 
extending the wide range of measure- 
ments quoted above. 





@ Write for fully descriptive pamphlet 


Sole Proprietors and Manufacturers 


AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 
AVOCET HOUSE, 92-96 VAUXHALL BRIDGE RD., LONDON, S.W.1 Victoria 3404-9 





A7 





«‘Whatever 
you want to 
know about 
jets you will 

find the 


answer here’ 


R.A.F. Quarterly 


*‘No other book 
covers the 
subject so fully 
or so 


accurately” 


Air Power 


From booksellers 
or direct from :— 





Gas Turbines and 
Jet Propulsion stn ex. 


By G. Geoffrey Smith, mse. 
Revised by F. C. Sheffield. 


A completely up-to-date account, 
which deals with the fundamentals 
and historical background of jet 
propulsion, and discusses combus- 
tion and metallurgical problems. 
Also deals with ramjets, pulsejets 
and rocket propulsion, compounded 
power units and gas turbines for 
road transport. 412 pp. Illustrated 
35s. net. By post 36s. 5d. 


Development of the 
Guided Missile 2nd cx. 


By Kenneth W. Gatland, Fras. 


Provides up-to-date information on 
rockets for military purposes and 
prospects of using them to explore 
outer space. A unique feature is 
the tabulated data on 130 missiles, 
while a pictorial section shows over 
40 of these projects to scale. 292 pp. 
Illustrated 15s. net. By post 16s. Id 


lliffe & Sons Limited, Dorset House, Stamford St., London, $.E.1 
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Tinkering, tootling & touring 
can cost you less— 








and be more enjoyable. And this week’s big special 
issue of The Autocar will show you how! It’s the 
practical aid to planning and preparation for success- 
ful holidays, packed with informative and entertaining 
articles on touring and caravanning at home and 
abroad, news of the latest equipment and accessories, 
and, of course, all The AuTocaAR’s regular features to 
keep you abreast of the latest motoring news. From 
your newsagent: Is. 


Get expert advice ... get today’s 


The 





SPRING & TOURING NUMBER 


NEWTON-DERBY 
Sr 

















there’s never a drip through 
AUTOMATIC 


VOLTAGE REGULATORS ore Cpubite clip 
Y 





Also makers of Rotary Transformers and Converters, 

Wind- and Engine-driven Aircraft Generators, High- 

frequency Alternators and High-tension D.C. Generators. 
ELECTRICAL PLANT SPECIALISTS 


NEWTON BROTHERS (oersy) LIMITED 


HEAD OFFICE & WORKS: ALFRETON ROAD, DERBY L. ROBINSON & CO, (GILLINGHAM) LIMITED 
Tel.: DERBY 47676 (4 lines). ‘Grams: DYNAMO, DERBY London Chambers, Gillingham, Kent 
London Office: IMPERIAL BUILDINGS, 56 KINGSWAY,W.C.2 Phone 5282 

Tel: Holborn 0623 — 
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and 
AIRCRAFT ENGINEER 


PRESS DAY —Classified advertisement 
“copy” should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 
space being available 


FLIGHT 27 Aprit 1956 


CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 4 - per line, minimum &/-, average line contains 6-7 words. Special rates for Auctions, 


Contracts, Patents, Legal and Official Notices, Public Announcements, Public Appointments, Tenders 5/- per 
line, minimum 10 kach paragraph is charged separately, name and address must be counted. All adver- 
tisements must be strictly prepaid and should be addressed to FLIGHT Classified Advertisement Dept., Dorset 


House, Stamford Street, London, 8.E.1 
and cheques sent in payment for advertisements should be made payable to Lliffe & Sons, Ltd 


and crossed & Co 


Advertisers who use these columns regularly are allowed a discount of 5°, for 13, 10°, for 26 and 15% for 
Full particulars will be sent on application 
Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 
charge for 2 words plus 1/- extra to defray the cost of registration and postage 
Replies should be addressed to ‘Box 0000, c/o Flight,"’ Dorset House Stamford Street 


2 consecutive insertion orders 


advertisement charge 
London, 8.E.1 


The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 


for delay in publication or for cletical or printer's errors although every care is taken to avoid mistakes 


Situations Vacant 


office of the Ministry of Labour and National Service ete 1 
aged 18-59 inclusive, unless he or she or the employer is excepted from the provisions of The Notification of 


Vacancies Order 1952 


The engagement of persons answering these advertisements must be made through the local 
if the avplicant is a man aged 18-64 or a woman 











AERONAUTICAL 


RADIO SERVICES LTD. 





SCR522 (TR5043) 
4 Channel VHF 
ADD 
AR54X and modifications 
120 Channel VHF 





Latest developments by this company 
nclude modification of TR5043 
transmitter-receiver to provide 120 
hannels in the frequency range 
118-129.9 mes at 100 kes spacing 

32 fixed crystals used 

Selection automatic 

Output 5 watts minimum 
General choracteristics of TR5043 
mproved to comply with current 
Specifications 


Write for full details and price to 
DOMAN ROAD, 
CAMBERLEY, SURREY. 

Tel. Camberley 2341 











DERBY AVIATION LTD. 
Aircraft and Engine Overhau! 
Sales Service — Tuition 
Scheduled and Charter Operators 
DERBY AIRPORT 
Telephone : ET WALL 32) 


Our engineering section is now 
ready to undertake 


OVERHAULS CONVERSIONS 


and 


MODIFICATIONS 
on 
DAKOTAS 
MARATHONS 
and other medium types 


VIKINGS 


Maintenance contracts will receive 
our special attention 


LONDON OFFICE: Telephone: ABBEY 
78, BUCKINGHAM GATE, $.Ww.! 








AIRCRAFT FOR SALE 





WwW. S. SHACKLETON, LTD. 
EUROPE’S LEADING AIRCRAFT BROKERS 
OFFER 


RISTOL WAYFARER Mark 31E. The last of the 
Aer Lingus fleet, EI-AFS is available for sale 
within two weeks with Certificate of Airworthiness 
renewed for twelve months, Check IV overhaul com- 
leted, and nil hours on the engines and propellers. 
HE Bristol Type 170 Mark 31E is the most success- 
ful proved commercial freight/passenger aircraft 
ever built ; 
PORTY-EIGHT passengers or five tons of freight, 
or any combination of passengers and freight (in- 
cluding motor cars) ‘ : 
WwW S. SHACKLETON, LTD., 175, Piccadilly, 
e London, W.1. Cable: “Shackhud, London.” 
Phone: HYDe Park 2448-9, 9408 {0070 


R. K. DUNDAS LIMITED 
AEROPLANES BY DUNDAS 
GEALAND, £12,500 
AUSTER V, £850 
TIGER MOTH, £350 
MESSENGER IVA, £1,400 


LL the above aircraft are offered with 12 months 
Cc. of A 


AEROPLANES BY DUNDAS 
K. DUNDAS, LTD., 29 Bury Street, London, 


* $.W.1. Tel.: WHI. 2848. Cables: “Dundasaero, 
Piccy, London.” [0ss9 





CARTWRIGHT HAMILTON AVIATION, LTD. 
Sahni = 
Fo® private owners and clubs: 
TIGER MOTHS 
Mote MINOR 
MILES MAGISTER 
MILEs MESSENGER 
MILES GEMINI 
PPERCIVAL PROCTOR all marks 
R executive and commercial use 
D* HAVILLAND DOVE 
[_OCKHEED 12A 
AIRSPEED CONSUL 
AVRO XIX 
VICKERS VIKING 


Cc“ 


NSPECTION and Demonstrations willingly 
arranged 

PPART-EXCHANGE and hire-purchase facilities 
available 


82 Kensington High Street, Lonodn, W.14. 
Western 0207. Telegrams: Autavia, London. 
[0751 





TINSON L-S (Sentinel) airframe. Rather neg- 
_ lected. Requires Lycoming 0-435-1 and prop. or 
ag hg spares. Space wanted. Any offers? Box 
cs) 38. 
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Aero & Jig & Tool 
Draughtsmen 


in Great Demand 
MEN & YOUTHS 


There is an insatiable 
demand for Aero, Jig and 
Tools, etc., Draughts- 
men and Inspectors. 

So acute is the present 
shortage that employers 
are only too anxious to 
engage those with no 
previous practical ex- 
perience who are able 
to prepare neat and 
accurate drawings 


QUALIFY AT HOME—IN SPARE TIME 
After brief, intensely interesting study—under- 
taken at home in your spare time—YOU can 
secure an attractive and interesting post as 
Aero-Draughtsman. Numerous vacancies are 
also available in Electrical, Mechanical, 
Plastics, etc., branches of Draughtsmanship 


_ ones PORE QRRTIE ciciscecnteen, 


The Free Guide contains 132 pages of 
information of the greatest importance to 
those seeking such success compelling 
qualifications as A.M.1.Mech.E., 
AF. A.M.LP.E.. A.M.1.M.1., 
Gen. Cert. of Educ., and B.Sc., etc., 
also R.A.F. Entry (Maths., etc.), together 
with particulars of our remarkable 
guarantee of 
SUCCESS—OR NO FEE 
Write now for ycur copy of this remarkable 
publication. It may well prove to be the 
inescserreceseeturning point of your Career..............00-! 


NATIONAL INSTITUTE OF 


ENGINEERING 
(Dept. 427), 148-150, HOLBORN, E.C.1 
(South Africa: E.C.S.A., P.O. Box 8417, 
Johannesburg). 
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Still the best 


QUICK ACTING 


Shear Fastener 


FOR CURVED OR FLAT PANELS 
Write for full details 


KING AIRCRAFT ay 


HILLINGTON, GLASGOW 
TELEPHONE: HALFWAY 457! 
TELEGRAMS: AIRCRAFT, GLASGOW 
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which must be added to the 
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AIRCRAFT FOR SALE 





MITCHELL AIRCRAFT, LTD. 


QFEER their services in the supply of light aircraft. 
All aircraft advertised are actual stock and in most 
cases can be viewed at Portsmouth. From our current 
stock we offer the following bargain—the last of the 
cheap Tigers! 
T ER MOTH, 12 months C. of A., engine hours 
980 since new. Aircraft resprayed silver and red. 
Price £295. 
ITCHELL AIRCRAFT, LTD., Airport, Ports- 
mouth. Tel. 717641 (0348 





VENDAIR, Croydon Airport, offer: 


ROCTOR III, C. of A. expired, Rumbold uphol- 
stery, radio. £500. 
ROCTOR III, 12 months C. of A., immediate 
delivery. £500 
AUSTER AUTOCRAT, airframe 400 hours, engine 
zero hours. £1,100. 
ROCTOR IV, fuel control, low hours, 12 months 
C. of A. £575. 
Tso ™ engine hours 250. 9 months C. of 


TiGeR MOTH, ex-R.A.F., dismantled. £100. 
TIGER MOTH, C. of A. expired, dismantled. £150 
VENDAIR, Croydon 5777 
Ticee MOTHS. 


RROLLASON AIRCRAFT AND ENGINES, LTD., 
of Croydon Airport are the Tiger Moth Specialists. 
All aircraft have full 12 months C. of A. Night flying 
equipment if required. Finished to custorner’s own 
specification and colours. Ring Croydon 5151 [0130 
ONVAIRS for sale. Low price, payment in £ 
sterling. For full particulars write Box 1205. 
(S124A 
20 HARVARDS, complete, in flyable condition, low 
hours. For full particulars write Box 1207. 
(5124C 
(CHIPMUNK AIRCRAFT. Air Ministry offer for 
sale a number of Chipmunks now lying at Aston 
Down, Glos., Hullavington, Wilts., and Silloth, 
Cumberland. Applications for tender forms should 
be made in writing forthwith to: The Director of 
Contracts. Air Ministry (C.19%(b)), Turnstile House, 
High Holborn, London, W.C.1. (S141 


[0603 





AIRCRAFT ACCESSORIES AND ENGINES 





MITCHELL AIRCRAFT, LTD. 


IRRUS MINOR II. dor hours since overhaul. 
Cirrus MINOR II. 140 hours since overhaul. 
Cirrus MINOR II. 402 hours since overhaul. 
Att three engines have been removed in full work- 


ing order from Autocrats within the last six 
months and have been carefully stored. 
TAILS apply, Mitchell Aircraft, Ltd., Airport, 
Portsmouth. Tel. 717641. (0349 





1340. Completely over- 
hauled with standard cylinders certified. 
U.S.$5.500. Box 1206. {S124B 
ONSIDERABLE stocks of Harvard AT-6 spares at 
low prices. Send lists of requirements to Box 1177. 
{[S124D 
(COMPONENTS, Spares and Instruments for all 
types of British and American aircraft and engines. 
Certified to A.R.B. requirements. 
ATRTRADE LIMITED, Croydon Airport, Surrey 
Phoae, Croydon 0643 [5052 
AIRFRAME spares for Dakota, Harvard, Piper Cub, 
Fairchild “Argus,”’ Beecncraft D.17S, N.osquito, 
Spitfire, Firefly. Engine spares for Pratt & Whitney. 
Armstrong Siddeley, Lycoming, etc. Accessories and 
instruments for all types of aircraft. 
A, J. WALTER, Gatwick Airport, Horley, Surrey 
Tel. Horley 1420 and 1510 (Ext. 105/6). Cables 
Cubeng, London. [0268 
OLLASON AIRCRAFT AND ENGINES, LTD., 
of Croydon Airport, carry one of the largest stocks 
of spares for Tiger Moths, and Gipsy Major and Queen 
engines. Replacement engines available. Also spares 
for Anson, Auster, Consul, Magister and Cheetah 
engines. Ring CRO. 5151. (0131 


2 P. & W. Engines, T 


FLIGHT 


Latest Patter" 
R.A.F. ANTI- 
LAR 


SUN 
SPECTACLES 
Complete with 

strong case. 


22/6 





GOGGLES 


MK. vill 


254 


Spare lenses 

available, tin- 

ted or clear. 
7/6 pair. 


FLYING HELMET wo. 103. Serviceable helmet for 
club flyer. ideal for those not requiring electrical inter- 
com. Ear pkts. made to take Gosport tubes C/No. 214 
We. 8 ozs. In brown only. Sizes 64° to 74* £1.15.0. Gosport 
tube C/No. 214 18/6. Helmets complete with Gosport 
Tubes 50/- per set. 
FLYING SUITS. Fine serge-finished drill. Guaranteed 
shrink-proof. Front, legs and cuffs zip-fastened. inverted 
pleat and saddle back. Large pkts. Detachable buttons 
Cols.: White, navy, block. Sizes: 34-48. §44 
Terms to Flying Clubs. Trade supplied 
4d. in stamps for illustrated catalogue 


(Dept. F.) 124 Gt. Portland 
Ss London, W.1 


treet, ly Af 
Tel: Muse: m 4314. Groms 
Aviakit, Wesdo, London 
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AIRCRAFT ACCESSORIES AND ENGINES 


FILAMENT Lamps, Landing and Cates Lamps, 
Generators, Ml, Ol, Pl, 313, 314, plydyne, 
Inverters, etc. Cabin Heaters, Relays, Fuses 
and a large range of other ancillaries, British and 
American.—Suplex Lamps, Ltd., 239 High Holborn, 
London, W.C.1. [0433 








AIRCRAFT PROCUREMENT 


ROUP CAPTAIN EDWARD MOLE, B.Sc., 

A.F.R.Ae.S., Aviation Consultant Specialist in the 
supply or disposal of all types of aircraft and aviation 
equipment. Quotations obtained upon request.—8 
Brendon Street, London, W.1. Tel.: PADdington foaos 








AIRCRAFT SERVICING 





REPAIRS and C. of A. overhaul for all types of air- 
craft.—Brooklands Aviation, Ltd., Civil Rerair 
Services, Sywell Aerodrome, Northampton. eL.: 
Moulton 3218. [0307 





CLOTHING 











WIRE 
THREAD INSERTS 








FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH 


TEL : COMBE DOWN, 2355/6 




















0 AMBITIC 
A NEERS 
G-Proi sede 

















A.F. and R.N. officers’ uniforms purchased; large 

© selection of R.A.F. officers’ kits for sale, new and 
reconditioned.—Fishers, Service Outfitters, 86-88 Wel- 
lington Street, Woolwich. Tel.: Woolwich 1055. [0567 





CLUBS 


ERTS AND ESSEX AERO CLUB, Stapleford 

Tawney Acrodrome. M.C.A. approved private 
pilots’ licence course. Auster, Gemini, Tiger, Hornet, 
Messengers and Proctor aircraft. Trial lesson 35/-. 15 
miles centre of London. Central Line Underground to 
Theydon Bois, bus 250 to club. Open every day.— 
Tel.: Stapleford 210. [0230 








CONTACT LENSES 





ODERN CONTACT LENSES CENTRE, 7(D.1), 
Endsleigh Court, W.C.1. Deferred Terms. 
Booklet sent. [0342 





PUBLIC ANNOUNCEMENTS 





AIR TRANSPORT ADVISORY COUNCIL 


TH Air Transport Advisory Council give notice 
that they hav ereceived the undermentioned appli- 
cations to overate scheduled air services:— 
PPLICATION No. 779. From Silver City Air- 
ways, Ltd., of 1. Great Cumberland Place, Lon- 
don, W.1, for an All Freight and Vehicle a | Service 
with Bristol 170 aircraft for the carriage of freight, 
vehicles and passengers between Cherbourg and 
Guernsey and/or Jersey at a frequency in accordance 
with traffic demand for a period of 10 years, commenc- 
ing from date of approva’ 
PPLICATION No. 780. From B.K.S. Air Trans- 
port, Ltd.. of 1, Marylebone High Street, London, 
W.1, for a Normal Scheduled Service with Dakota 
and/or Viking aircraft for the carriage of passencers. 
| tary freight and mail between Southend and 








= and many B.L.E.T. Students have obtained 
First Places in the A.F.R.Ae.S. Exams. 


We definitely Guarantee 
NO PASS—NO FEE 


A_ copy of this enlightening Guide to 
well-paid posts will be sent on request— 
FREE! Write: B1.E.T.3* E HOUSE, 
29-31, WRIGHT'S LANE, LONDON, W.8. 





Lille at a frequency in accordance with traffic demand 
for a period of seven years, commencing Ist June, 
1956 
HESE applications will be considered by the 
Council under the Terms of Reference issued to 
them by the Minister of Civil Aviation on 30th July, 
1952. Any representations or objections with regard 
to these applications must be made in writing stating 
the reasons and must reach the Council within 14 
days of the date of this advertisement, addressed to 
the Secretary, Air Transport Advisory Council, 3, 
Dean's Yard, London, S.W.1, from whom further 
details of the applications may be obtained. When an 
objection is made to an application by another air 
transport company on the grounds that they are apply- 
ing to operate the route or part of route in question, 
their application, if not already submitted to the 
Council, should reach them within the period allowed 
for the making of representations or objections. [5154 











AIRCRAFT SPRING WASHERS 


TO B.S. 
SPECIFICATION 
S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 














AIRCRAFT JACKS 
WING AND PILLAR 
All types available 
Prices on application 
Aero Maintenance Equipment Ltd. 


100a Clapham Park Road, London, $.W.4 
Telephone: MACaulay 2477/8 











HELICOPTER CHARTER 
U.K. and Overseas 


AUTAIR LTD. 


75 WIGMORE ST., LONDON, W.1 
WELBECK 11731 
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‘‘PERMATIP’’ 


AND 


‘*‘PERMABIT’’ 
INSTRUMENTS 


GREATER 
SOLDERING 
EFFICIENCY 


The soldering bit which maintains 
its face indefinitely without atten- 
tion. 25 models available for mains 
or low voltage supply. Bit sizes 3/32 
to) 3/8 inch. Full details in booklet 


S.P.15 from sole manufacturers: 


LIGHT SOLDERING DEVELOPMENTS LID 


106 GEORGE STREET 


CROYDON, SURREY 
Tel. CROydon 8539 











MARSHALL 


AIRPORT WORKS CAMBRIDGE 


AIRCRAFT 
INSPECTORS 


REQUIRED 


Airframe and Electrical 


APPLICATIONS FOR THESE 
VACANCIES CAN ONLY BE CON- 
SIDERED FROM THOSE WITH 


RECENT EXPERIENCE ON MODERN 
SERVICE OR CIVILIAN AIRCRAFT 
(Repair, Modification & Trial 
Installation) 

Accepted Applicants who success- 
fully prove their suitability for these 
vacancies will find themselves teamed 


with a management willing to give 
any assistance calculated to expedite 
settling in’ on a long term basis with 
a minimum of delay. This includes 
assistance with housing where neces- 
sary, but in the initial stages hostel or 
private lodging accommodation is 
available if required. 


Written applications giving full par- 
ticulars of experience, etc., should be 


addressed to 
EMPLOYMENT OFFICER 














FLIGHT 





MISCELLANEOUS 





hangars, go- 


FERED, steep storage buildings, ; 
Write 


downs, tropical sheds, factories, etc. 
Bellman Hangars, Ltd., "Hobart House, $.W.1 





PACKING AND SHIPPING 





R. and J. PARK, LTD., 143-8 Fenchurch St., E.C 
Tel.: Mansion House 3083. Official packers and 
shippers to the aircraft industry. [9012 





PERSONAL 





ARACHUTE descents performed at air = 4 by 
licensed M.T.C.A. parachute instructor No. 
1082 [5106 





TUITION 





AIR SERVICE TRAINING 


The only fully equipped private School of Aviation 
Specialist staff, comprehensive equipment and full 
residential and recreational facilities within the School 
ensure the soundest training for an aviation career. 


M.T.C.A. APPROVED COURSES 
licences and 


For private and commercial pilots’ 





— 11 ee engineers’ licences im categories “A” 
and * 

no courses for pilots, navigators, radio 
officers and engineers 

HELICOPTER COURSES 

For private and professional licences. Details avail- 

able from the Commandant. 
AIR SERVICE TRAINING, LTD. 
Hamble, Southamp Tel. Hamble 3001/9. 
[0970 


MINISTRY APPROVED COURSES 
for the 


COMMERCIAL PILOT AND INSTRUMENT 
RATING 


at the 
LONDON SCHOOL OF AIR NAVIGATION 


LL subjects for professional pilot or navigator 
licences and ratings embracing Academic, Tech- 
nical, Simulated and Flying aspects. Full-time personal 
coaching, also short periods. Home-study excellent 
alternative 
33 OVINGTON SQ., 1 oO 
LONDON, S.W KEN. 8221 
FLYING BASE: CROY DON AIRPORT 


CIVIL PILOT/NAVIGATOR LICENCES 


[0277 


Contact the Principal for details of Classroom and 
Postal Tuition at: 


AVIGATION LIMITED 
30 Central Chambers, Ealing B’way, London, W.5. 
Phone: Ealing 8949 [0249 


F.R.Ae.S., A.R.B. Certs., A.M.I.Mech.E., etc., on 

* “no pass, no fee” terms. Over 95 per cent suc- 
cesses. For details of exams and courses in all branches 
of aeronautical work, navigation, mechanical eng., etc., 
write for 144-page handbook free._—B.1.E.T (Dept. 
702), 10 Wright’s Lane, London, W.8 [0707 
OUTHEND-ON-SEA Municipal Air Centre and 
Flying School. Comprehensive flying training for 

all pilots’ licences, ratings and endorsements. Special 
facilities for instruments, night-flying and commercial 
ilot licences. No entrance fee or subscriptions. 
UNICIPAL Airport, Southend-on-Sea, Essex 
Rochford 56204. [0453 
EARN to fly, £26; Instructors’ Licences and Instru- 
ment flying for £3/5/- per hour. Night flying 
£4/5/- per hour. Residence 6 guineas weekly 
Approved M.C.A. Private Pilot's Licence course 
Specialised course for Junior Commercial Pilot's 
Licence..-Wiltshire School of Flying, Ltd., Thruxton 
Aerodrome (Andover Junction 1 hour 15 minutes 
from Waterloo), Hants [0253 
ERONAUTICAL. Comprehensive full-time tech- 
nical and practical training for careers in all 
branches of aviation engineering. Diploma course leads 
to interesting executive appointments in civil aviation 
design and development, draughtsmanship, mainten- 
ance, etc. Extended course to prepare for A.F.R.Ae.S 
and A.M.1.Mech.E. examinations. Write for pros- 
ctus to Engineer-in-Charge, College of Aeronautical 
ingineering, Chelsea, London, S.W.3. Flaxman 0021 
[0019 


FLIGHT 


27 Apri 1956 


Let’s 
Learn to Fly 


By Arnold Warren, A.F.C. 


Straightforward, simple, and to the point— 
this is the book for the pupil pilot. Covers 

all the ground from first flight to first solo 

without including difficult mathematics. 

A painless way of learning the principles of 
flight and the easiest way of learning to fly. 
INustrated. 


From all booksellers, 18/- net. 


Pitman 


Parker St., Kingsway, London, W.C.2 





JRS 
J. R. STAINES 














INFORMATION OFFICER 


(Flight Operations) 
BRITISH EUROPEAN AIRWAYS 


require an 
INFORMATION OFFICER 


to prepare and issue a monthly tech- 
nical and operational publication for 
Flying Staff. This will involve col- 
lecting data within the Corporation, 
editing and presenting it in an attrac- 
tive style. Candidates should have 
journalistic experience with current 
technical and operational knowledge 
of Civil Aviation. Salary range 
£807 10s to £1,120 per annum, 
dependent upon qualifications and 
experience. State age and experi- 
ence in writing to:— 


Personnel and Training Manager, 
Flight Operations Department, B.E.A., 
Keyline House, Ruislip, Middlesex. 
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STRESSMEN 


Vacancies exist for senior and 
intermediate Stressmen with sound 
aeronautical experience to join pro- 
gressive and rapidly expanding 
organisation. 


Applicagts must have completed 
National Service and have high 
degree of enterprise and initiative. 


Good salaries will be paid in accord- 
ance with ability and experience. 


Write: 
Chief Draughtsman, 
Microcell, Ltd., 56 Kingsway, W.C.2. 

















RESEARCH ENGINEERS 
AND DESIGNERS 
A number of vacancies exist for Engineers, 
Aerodynamicists, Mathematicians, etc. 
The work covers all aspects of design, 
full-scale test, research and development 
on steam turbines, gas turbines, gearing 
and transmission for marine propulsion. 
Candidates should have a university 
degree or equivalent, and for some of the 
posts operating experience of large land 
or marine steam plant is also required. 
Certain of the vacancies are at the level 
of Assistant Chief Engineer and require 
previous experience of similar work, but 
in other cases this is not essential, pro- 
vided a man has good academic qualifi- 
cations. 
These posts carry attractive salaries, 
which are subject to annual review, and 
there are also superannuation and other 








benefits. 
Sub ial e will be given with 
the cost of r land re-h ing 


Apply in writing to: 
Research Director, 
PAMETRADA RESEARCH 
STATION, WALLSEND-ON.-TYNE, 
NORTHUMBERLAND 

















PRODUCTION 
PLANNING ENGINEER 


for 
LONDON FIRM 
of 
AIRCRAFT COMPONENT 
MANUFACTURERS 


Applicants preferred with full 
engineering apprenticeship, practical 
machine shop and estimating ex- 
perience and good technical training. 
Replies, which will be treated by the 
Managing Director in strict con- 
fidence, should give full details of 
experience, age and salary required 
and be addressed to 


Box V.598, c/o Streets, 
110, Old Broad Street, E.C.2. 
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QURREY Flying Club, Croydon Airport 
approved for private pilots’ licences. Open seven 
days a week. Croydon 7744. | 





y d instruction at school 
within 12 miles Marble Arch. Ring Elstree 3070 or 
contact Elstree Flying Club, Elstree Acrodrome, 
Herts. (5021 





SITUATIONS VACANT 





The engagement of persons answering these advertise- 

ments must be made through the local office of the 

Ministry of Labour and Nat: Service, etc., if the 

applicant is a man aged 18-64 or a woman aged 18-59 

inclusive, unless he or she or the employer is excepted 

from the provisions of The Notification of Vacancies 
Order 1952. 





AIR TRAINERS, LIMITED, 
AYLESBURY, BUCKS 


Makers of Flight Simulators, invite applications for 
the following vacancies:— 


Mechanical Designer 


For interesting work on mechanical computors, 
experienced in design of instruments or small 


mechanisms. 
Design Engineers 


Experienced in one or more of the following:— 
Pulse Techniques, Radar Servo mechanisms, Circuit 
Design, A.C. and D.C. Amplifiers. 


Estimator 


Must have received Engineering apprenticeship, ex- 
perienced in estimating for electronic units and 
conversant with Government contracts 
Att these posts are p ble, and housing accom- 

modation can be arranged. Good working 
conditions in new factory situated in a pleasant County 
market town. 
APPLICATIONS to Personnel Manager 





[S143 





PRESTON 
HARRIS INSTITUTE TECHNICAL COLLEGE 


ANTED for September, 1956, Lecturer in 
Mechanical Engineering. Applicants should be 
graduates with practical experience and able to teach 
Aeronautical subjects to Higher National Certificate 
level. Salary, Burnham Scale for Lecturers, £965- 
£1,065 
ETAILS and Application Forms may be obtained 
from the undersigned to whom they should be 
returned within 14 days of the appearance of this 


advertisement. 
H. WILKINSON, 
Ph.D., A.Inst.P., Principal, 


Harris Institute Technical College, 
Corporation Street, Preston, Lancs. [S147 





HONEYWELL-BROWN, LTD., 
NEWHOUSE INDUSTRIAL ESTATE, 
NEWHOUSE, 
LANARKSHIRE, 


Invite applications from Qualified Engineers of 
between 25/35 years of age, with experience in pre- 
cision electro and mechanical devices as used in the 
Aircraft and Telecommunication industries. Familiar- 
ity with the interpretation of Government specifica- 
tions is desirable, together with experience in 
acceptance testing. Free Group Life Insurance and 
Pension Schemes in operation. Apply in writing to 
the Personnel Manager. [5144 





WEIGHTS ESTIMATORS 
required by 
HUNTING PERCIVAL AIRCRAFT, LTD. 


for work on new and interesting projects. Minimum 
standard O.N.C. or equivalent. Good salaries and 
a Contributory pension and life assurance 
eme. 
PPLICATIONS, giving full details of qualifica- 
tions, experience, age and salary required, and 
quoting ref. ‘MF’ should be forwarded to the Per- 
sonnel Manager, Hunting Percival Aircraft Limited, 
Luton Airport, Beds. ($127 


FLIGHT 





BROOKLANDS 
AVIATION LTD. 


NORTHAMPTON 
require 


SENIOR 
INSPECTORS 


for work on 


VALETTA and 
VARSITY AIRCRAFT 


Regular work and Overtime 
APPLY TO: 


BROOKLANDS AVIATION LTD. 
Buttocks Booth, Moulton, Northampton 

















SAUNDERS-ROE 


LIMITED 
require 
Senior, Intermediate and Junior 
DRAUGHTSMEN 
STRESS ENGINEERS 
AERODYNAMICISTS 


and other Technicians at their London, 
Eastleigh and Osborne, Lo.W. design 
offices. 


Applications will be welcomed from ex- 
perienced technicians who are keen to 
join an expanding organisation engaged 
on interesting and advanced projects of 
an important nature 
Conditions are good and assistance with 
accommodation can be given to those 
selected to work at Osborne 
Interviews may be arranged in London 
and in other centres. 
Please send brief particulars (quoting 
ref. F/52) to the Personnel Officer, 
Sounders-Roe Limited, East Cowes, !.0.W. 




















MARSHALL 


AIRPORT WORKS CAMBRIDGE 


AIRFRAME FITTERS 
REQUIRED 


Repair, Modification and Trial 
Installation Multi-Jet and Turbo-Prop 
Aircraft. 


SHEET METAL WORKERS 
Able to work direct from drawings 
on manufacture of special aircraft 

components. 


Long term employment. 
Overtime and Incentive Bonus. 
Single lodging accommodation 

near works. 
Apply personally, write or ‘phone 
EMPLOYMENT OFFICER 
Cambridge 56261. Ext. 36. 
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SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 





A. V. ROE & CO., LTD., 
WEAPONS RESEARCH DIVISION, 
WOODFORD, CHESHIRE. 


A vacancy exists for a Mathematician or Physicist 
in the Trials Analysis Section. Duties will consist 
of the reduction of data obtained from missile trials, 
and applicants should have experience in the analysis 
of telemetry, kine-theodolite, and other range instru- 
mentation. Although some academic qualifications are 
desirable, ty with considerable relevant experi- 
ence would be considered as suitable for this vacancy 
A good salary and excellent prospects will be offered 
to a suitable candidate 

Apply, giving details of training and experience to: 
The Chief enpneet ($137 


A. V. ROE & CO., LTD., 
WEAPONS RESEARCH DIVISION, 
WOODFORD, CHESHIRE, 





Have a vacancy for a senior post in their Trials 
Analysis Section. This section is responsible for the 
analysis of trials in the United Kingdom and overseas, 
and forms part of the rapidiy expanding organisation 
Applicants should have an Honours degree in Physics 
or Mathematics and at least three years’ relevant ex- 
perience. Duties will consist of the analysis of Aecro- 
dynamic, controls system, and other trials 

A good salary and excellent prospects will be offered 
to a suitable candidate 

Apply, giving particulars of academic training and 
relevant experience to:—The Chief Engineer. [5138 





FiAcLE Aircraft Services, Ltd., Blackbushe Airport, 
urgently require :— 
Skilled Airframe Fitter. Rate 4/5d. rer hr 
Skilled Airframe Engine Fitters. Rate 4/5d. per hr 
1 skilled Airframe Fitter with pipe fitting and 
belling operating experience. 


AFtLy Manager, Personnel Department. Tel.: 
Yateley 2371. [S140 
LYING Instructor required at old establisacd 


acro cluo. Commercial pilot's licence essential. 
Situation is permanent and ers security and a 
sion scheme for the right type of applicant. rite, 
The Dene Plymouth Airport, Crownhill, Ply- 
mouth (5153 
RMSTRONG SIDDELEY MOTORS urgently re- 
quire experienced caeckers and weight estimators 
in their acro engine drawing office. Good salaries 
commensurate with age and experience, also superan- 
nuation and insurance scheme. ~~ 7] pune full 
details to Reference Check/2 chnical Personnel 
Manager, Armstrong Siddeley Motors, Coventry. [0461 
ICENSED Ground Engineer required to take 
charge of aircraft on smail flying school and repair 
section. Minimum requirement A & C Licence, B 
an advantage. Good prospects for applicant with 


Ss‘ TAFF Pilot required for Spitfires and Mosquitoes. 
pply Manager, Airwork Limited, R.A.F., Horn- 
ousde «= elerhone. Rainham 3344. {5148 
ANTED A and C Engineer. Good wages, accom- 
modation arranged. Giro Aviation Co., Ltd., 
Southport, Lancs. {s 134 
AEROSERVICES, Ltd., Croydon Airport, 
immediately man take charge Magneto Over haul 
Section. Exceptional opportunity for conscientious 
man. Detailed written application [S145 
ANTED, skilled technician to carry out C. of A., 


etc., on two private Tiger Moths in Blackpool 
district. Must have the correct qualifications. Replies 
to Box No. 1113 [5109 





ENIOR Design Draughtsman, accustomed to work- 

Aircraft with the = of — yw required for 

apenas Sepestness ircraft experience 

Salary in accordance with 

ie “Air roy qualifications. m.., a. in writing to: 
Corporation, treet, 


‘on, Glasgow, S. = _ (0420 
PRODUC TON Manager required by 
Eastern Counties my on repair, ba A, 
and trial installation work on multi-jet and turboprop 
—- Must have sound technical and administrative 





xperience in aircraft manufacture or repair. Address 
Seileatione iving age, experience, and when avail- 
ie to Box No. 1202. {8129 








or Electrical experience. 


the first place, quoting Ref. PM/1 to: 





A.V. ROE & CO., LIMITED 


(AIRCRAFT CONSTRUCTORS) 
GREENGATE, MIDDLETON, MANCHESTER 


have vacancies on Super-Priority 
Design and Development Projects for 


DESIGN DRAUGHTSMEN 


(SENIOR AND JUNIOR) 


Applications are invited from individuals having Aircraft, Mechanical, Structural 
Salaries will be arranged according to experience and ability. 
Applications will be treated in strict confidence and should be addressed, in 


The Personnel Manager, A. V. Roe & Co., Limited, 
Greengate, Middleton, Marchester. 





initiative Apply Goodnew Aviation C 

Limited, Oxford Airport, Kidlington, Oxford Tel: 
Kidlington 3355/7 [S065 
Ts SHNICAL Assistant required for — test 
section. Good experience of aircraft strength 
testing and strain gaug¢ technique essential. Mini- 
mum qualification H Ne. Please reply, stating age, 
experience, qualifications and saiary required to: The 
Personne! Manager, Folland Aircraft, Ltd., Hamble, 
nr. Southampton 5149 
Senor qualified develop t eng s and tech- 
nicians required in research department of a well- 
known firm of precision engineers, particularly for work 
in connection with Servo systems, small precision 
motors and gyroscopic control systems. Apply stating 
age, qualifications, experience, and salary required to 
S. G. Brown, Ltd., Shakespeare Street, Watford, Herts 
[0146 

COTTISH AVIATION have immediate vacancies 
for aircraft stressmen and acrodynamicists for 
work on the Prestwick Twin Pioneer aircraft. Ex- 
cellent prospects for Ory men. New houses 
are also Applicants should 
reply in writing giving details of experience and train- 
ing to the Personnel Manager, Scottish Aviation, 
Limited, Prestwick Airport, Ayrshire [4911 
ABRO Engine Control System. Engineers are re- 
quired for a newly formed department dealing 
with various theoretical aspects of aero engine control 
problems. Experience of screw mechanism analysis 
and for gas turbine engine performance investigation 
is desirable. Applications quoting END to Technical 








Personnel Manager, Armstrong Siddeley Motors, 
Coventry [0470 
ING AIRCRAFT CORPORATION require 


Senior, Intermediate and Junior Draughtsmen, 
and Stress Engineers, at their Central Glasgow Desiqn 
Offices for work on an ae programme of inter- 
esting and important projects of an advanced nature 
Good salaries and conditions. Forward details of 
previous experience to:—Personnel Officer, King Air- 
craft Corporation, Hillington, Glasgow, S.W.2. [0422 

OCKETS—Test Plant Design and Development 

Armstrong Siddeley Motors require Engineers 
with a Deyree or H.N.C. to design and develop 
rocket propulsion experimental test equipment. This 
young division with its future is a worthwhile field 
both for interest and prospects. Applications quoting 
RTP to Technical Personne! Manager, Armstrong 
Siddeley Motors, Coventry [0471 














jiG & TOOL DRAUGHTSMEN 
DESIGN DRAUGHTSMEN 


JOSEPH LUCAS LIMITED 
BURNLEY 


Manufacturers of Aircraft and Motor Equipment 


Require capable ambitious men to assist in the work of Gas Turbine 
development. Here is an opportunity for men with initiative to obtain 
a progressive position. The work is extremely interesting and demands 
a high degree of skill and ingenuity. A generous pension scheme provides 
an assured future, the working conditions are excellent and full restaurant 
services are provided. High salaries are paid to the right men. 


Apply to 
The Personnel Manager, Hargher Clough Works, 


Burnley 
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HUDSWELL CLARKE & CO. LTD. 
Armaments Research Division 


Vacancies exist for 


DESIGN ENGINEERS and STRESSMEN 


for mechanical and structural design of airframes and ground equipment. 


Qualifications: 


Design Engineers: Degree or H.N.C. in Mechanical [Engineering with several 
years’ experience of experimental work. 


Stressmen: Degree or H.N.C. in Mechanical Engineering and at least two years’ 
experience in an aircraft stress office. 


These positions are responsible posts and carry attractive salaries and excellent 
prospects. Interview in London or Leeds. 


Apply to: Chief Designer, Armaments Research Division 
Hudswell Clarke & Co. Ltd., Jack Lane, Leeds 10 














TECHNICAL 
ILLUSTRATOR 


male or female 


required for the preparation of line 
work to the standard required for 
A.P.s and A.R.B. Manuals. 


Write stating age, experience and 
salary required to 
The Personnel Officer 
Sir George Godfrey & Partners Ltd, 
Hampton Road West 
Hanworth, Middlesex 














BAYNES AIRCRAFT INTERIORS 
LIMITED 
require 
STRESSMEN AND 
WEIGHTS ENGINEERS 
for varied and interesting work on 
civil airliners. 
Pension and Life Assurance Scheme. 
Interviews can be arranged for Saturdays 
or evenings if necessary. 


Apply, stating experience and salary 
required, to: 
The Personne! Officer 
Langley Aerodrome, Bucks 





D.%.S. 


AIR TRANSPORT LTD. 
require 
CAPTAINS 
FIRST OFFICERS 
for their 
VIKING & DAKOTA FLEETS 
based at 
SOUTHEND 
LEEDS or NEWCASTLE 


Reply 
STAFF MANAGER 


1 MARYLEBONE HIGH STREET 
LONDON, W.1. 























TECHNICAL AUTHOR 


male or female required 


Preferably experienced in the prepar- 
ation of Air Publications and A.R.B. 
Manuals: applicants with suitable 
R.A.F. or R.N. experience would be 
considered. 
Write giving full details of experience, 
age and salary required to 


The Personne! Officer 

Sir George Godfrey & Partners Ltd. 
Hampton Road West 
Hanworth, Middlesex 











MARSHALL 


AIRPORT WORKS CAMBRIDGE 


SENIOR WEIGHTS 
ENGINEER 


REQUIRED FOR MODERN 
DESIGN OFFICE 


Age group preferably 25/35. Must 

have had at least three years’ 

experience Weight Calculations in 
Aircraft Design. 


Good salary with excellent long 
term prospects. 


Housing assistance available if 
required. 


Written application quoting REF/ 
SWE with full particulars to:— 


PERSONNEL MANAGER. 
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SITUATIONS VACANT 





APPLICATIONS are invited for the post of Assist- 
ant Maintenance Engineer for a large engineering 
company in the West of Eng'and. _ 
T E successful applicant will be directly responsible 
to tne Chief Works Engineer. He will have re- 
sponsibilities in the mechanical and electrical main- 
tenance of highly specialised machine tools, general 
plant, and maintenance of plant and equipment. He 
will be responsible for the control of the large labour 
force employed on this work. Preference will be given 
to a Member of the Institute ef Mechanical Engineers, 
but the essential qualifications are a recognised en- 
gineering apprenticeship and a Higher National Certi- 
cate in Engineering . ; : 
HOUSING assistance will be given if required. 


PPLY giving particulars of qualifications, experi- 
ence aid present salary to “Personnel Manager, 
Box No. 1335 : {S151 
EST and Laboratory Engineers required for gyro 
and electro mechanical instruments. Apply stating 
age, experience and salary required to S. G. Brown, 
Ltd., Shakespeare Street, Watford, Herts. [0147 
[RAUGHTSWOMEN required by Aircraft Equip- 
ment Compaay in South Bucks. Salary, according 
to age and experience, up to £13 fer week. Apply 
to Box No. 1001, c/o Flight. [5085 
AmRCRAFT. section leader design draughtsmen re- 
quired. Salary according to age, experience and 
qualifications up to £900 per annum. Pension scheme 
superannuation fund in operation. Write or phone 
AYNES AIRCRAFT INTERIORS LIMITED, 
Langley Acrodrome, Bucks. Telephone: Langley 
451. {$101 
QTRESSMEN required for work on interesting pro- 
yect in new and expanding department of well 
established firm. Good opportunities in pleasant office 
situated near south Devon coast. Cheap flying scheme. 
RITE, stating age, experience and salary required 

to: 
ESIGN Office Superintendent, Western Airways, 
Ltd., Exeter Airport. [5114 
IRCRAFT Stress Engineer required in the ex- 
panding Aircraft Division of E. G. Irwin and 
Partners, Ltd. This is a permanent, progressive and 
pensionable position carrying a generous salary. New 
house for rent or purchase available to applicant from 
the Greater London area. Please apply Technical 
er, Burton House, High Street, Bracknell, 
Berks, or phone Bracknell 376, giving brief details 
of experience. [5139 
N_ Administrative Assistant is required for the 
Superintendent of Flying at Woodford Aerodrome, 
Cheshire. The appointment, which is a new one, is 
particularly suitable for a Royal Air Force Officer 
retired from the Service. Applications, giving details of 
experience, present salary and/or pension, should be 
addressed to the Personnel Manager, A. V. Roe & “ 
Ltd., Greengate, Middleton, Manchester. (5142 
ECHNICAL Artists required for Publications 
Department. An interesting and varied works 
programme calls for ability to produce first-class per- 
spectives in line and half-tone from blue-prints and 
personal investigation. Working conditions are excel- 
lent, the surroundings congenial. Apply giving rar- 
ticulars of age, experience, salary required and quoting 
Ref. F84 to the Personnel Officer, Saunders-Roe, 
Limited, East Cowes, Isle of Wizht. [5158 
SENIOR Design Draughtsman with aircraft and 
mechanical engineering experience required. The 
work will interest someone who can apply his design 
ability to the development of new equipment which 
has a steadily growing application. Plocsant working 
conditions. Pension scheme. House rurchase assist- 
ance considered. Within easy reach of Bournemouth. 
Special transport facilities. Apply in writing to Per- 
sonnel Manager, Flight Refuelling. Limited, Tarrant 
Rushton Airfield, Nr. Blandford, rset. [S150 


QVERSEAS Appointment. Applications are invited 
for the position of Engineer in Charge, Lyons, 
France, commencing Ist = 1956. Qualifications 
“A” and “C” Licence Viking, “A” and “C” Dakota 
an advantage. Good basic salary plus overseas allow- 
ances. Vacancies also exist for Licensed and non- 
Licensed in Malta and Nicosia. Apply Personnel 
Officer, Eagle Aircraft Services, Limited, Blackbushe 
Airport, Camberley, Surrey. Telephone: Yateley 2371. 
(5146 

WANTED, draughtsmen to design in aluminium 
for sales development. Must possess Higher 
National Certificate in Mechanical Engineering. Loca- 
tion Banbury. Good working conditions and pleasant 
surroundings. Attractive starting salaries offered up 
to £800 p.a. with prospects of promotion from draw- 
ing board. Pension plan in operation. Send brief 
details of qualifications and experience to Northern 
Aluminium Co., Ltd., Bush House, Aldwych, London, 
W.2. [0348 
sso Development Company has a vacancy for an 
engineer to advise on the application of petroleum 
products in the aviation industry. Applicants for this 
post should have had a minimum of ten years diversi- 
fied experience in the aviation industry, part of which 
at least should have been with an engine builder. The 
situation, which is permanent and pensionable, requires 
a man of British nationality who has a flair for dealin 
with people and is prepared to travel. The salary will 
depend on the age and qualifications of the successful 
applicant but will take full cognisance of the responsi- 
bility undertaken. In the first instance candidates 
should write, giving brief personal details, to the 
Manager, Esso European Laboratories, Esso House, 
Abingdon, Berks. [$133 
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The 


HAWKER SIDDELEY 
NUCLEAR POWER CO. 


invites applications for the following vacancies:— 


SENIOR PROJECT ENGINEER 


To be responsible to the Chief Project Engineer for 
project analysis, assessment, and design of nuclear power 
reactors and associated equipment. 

Applicants should hold a degree in mechanical or 
chemical engineering and should have been in charge of 
work involving project design and assessment in the fields 
of steam or gas turbine engineering or of high temperature 
heat transfer processes for the steam or chemical 
engineering industry. 

Age of applicants should preferably be between 35 and 
45 years, and salary will be commensurate with age and 
experience 


PROJECT ENGINEERS 


To undertake detailed studies of the problems of 
nuclear reactor design and application. 

Applicants should possess a degree or equivalent 
engineering qualification with a sound knowledge of 
mathematics, and have experience of steam or gas turbine 
design, heat transfer processes or of the design of 
chemical plant. 

A knowledge of nuclear engineering, although desirable, 
is not essential, and opportunities will exist for special 
training 

Salary will be according to age and experience. 


SENIOR?tREACTOR ENGINEER 


To be responsible to the Chief Project Engineer for the 
design and development of equipment associated with 
nuclear power reactors. 

Previous experience should include the holding of a 
responsible position in the design and development of 
steam or gas turbine plant or of high temperature chemical 
plant. A knowledge of the handling of liquid metals will 
be an advantage. 

Salary will be according to age and experience. 


REACTOR ENGINEERS 


To work on the problems of the design and development 
of the equipment associated with nuclear power reactors. 

Experience should include a sound engineering training 
with first-hand knowledge of the design and development 
problems in the fields of steam and gas turbine engineering 
or of chemical plant, particularly relating to heat ex- 
changer equipment. A knowledge of liquid metal handling 
would be an advantage. 

Salary according to age and experience. 


METALLURGISTS 


To work on problems connected with the behaviour and 
properties of materials used in liquid metal environments. 

There are vacancies for metallurgists possessing first or 
second class honours degree or the equivalent. Salary in 
the range £550-£800-£1,200 per annum. 

There are also vacancies for assistant metallurgists 
possessing HNC or L.I.M. or equivalent qualifications. 
Salary £450-£750 per annum. 


Successful applicants will be required to join, after a 
qualifying period, the favourable pension scheme 
operated by the Hawker Siddeley Group. 


Please address applications, quoting ref. E/Fl., and 
giving full details of qualifications and previous 
experience to: 


The Chief Executive, 
Hawker Siddeley Nuclear Power Co., Ltd., 
18, St. James’s Square, London, S.W.1. 


27 Apri 1956 








ARMSTRONGS 
(AIRCRAFT) LIMITED 





The 
Supermarine 
Works of 


VICKERS- 














invite applications 
from those 

interested in 

SENIOR and JUNIOR 
posts in their 

Design Organisation at 
SOUTH MARSTON 


An opportunity exists to work in a most 
progressive organisation, fully equipped to 
undertake all aspects of modern design, 
development and manufacture. 


TUTTI LULA LLU 


Vacancies exist for the following: — 


DESIGN DRAUGHTSMEN 

LAYOUT DRAUGHTSMEN 

AERODYNAMICISTS 

RESEARCH & DEVELOPMENT 
ENGINEERS 

STRESS ENGINEERS 

STRUCTURAL TEST ENGINEERS 

WEIGHT CONTROL ENGINEERS 

TECHNICAL ILLUSTRATORS 

TRACERS 


The conditions and prospects are good and 
salaries progressive. A staff pension scheme is 
in operation and there are excellent Sports and 
Welfare facilities. 


IIIUUVUUIUL 


Apply giving full particulars to:— 


THE PERSONNEL OFFICER, SUPERMARINE WORKS, 
SOUTH MARSTON, Nr. SWINDON, WILTS. 
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SITUATIONS VACANT 


SITUATIONS VACANT 





HANDLEY PAGE (READING) LIMITED, The 
Aerodrome, Woodley, Reading, Berks, have 
vacancies for Senior Stressmen for interes work on 
Civil Aircraft. High commencing salaries will be paid 
and new houses to rent will be offered to successful 
a ts. Also required are Senior and Intermediate 
sign Draughtsmen and Weights Engineers. Super- 
annuation and Life Assurance Scheme is in opera- 
tion for all staff employees. Please send full parti- 
cularr of experience, etc., to the Personnel Orones 
0280 
GAUNDERS- ROE LIMITED have a vacancy for an 
Instrumentation Engineer in their design depart- 
ment at Osborne, Isle of Wight. Applicants should 
have some knowledge of modern instrumentation 
techniques. Some knowledge of electronics and/or 
photographic process work would be advantageous. 
The work is interesting and there are opportunities 
for advancement. Staff assurance and pension schemes 
are in operation and assistance with accommodation is 
available. Applications, quoting age, experience, salary 
required and reference F85 should be caineced to the 
Personnel Officer, Saunders-Roe, Ltd., East Cowes, 
Isle of Wight. [5157 
OCKET Division of Armstr Siddeley Le 
has really good vacancies or de and 
draughtsmen intent on furtheri 


preferably hold at least a Higher National 
in Mechanical ring. Drawing Office experience 
however is preferable to academic qualifications. Due 
to new proj and of depart- 
ment prospects for men of the right calibre are un- 
usually good. This is a fine opportunity to enter on the 
ous a K ad = and fascinating work with far 
salary range £13 10s. 
y for a interview 
ocket —— by Tideles 


to to Teceaiel Personne! } Manager, eb 
Motors, Coventry, quoting reference RD 





to £16 10s. — A 
ae 





Breau AIRCRAFT SERVECES, LTD., urgently 
require the following personnel: 
Planning ineers. 
2 Aircraft Chargehands. 
3. a preferably licensed with aircraft 
maintenance experience on Dakotas and Vikings. 
a to a — C+? to qualifications 
rience. Ago writing to Personnel 
Manager, le Aircr: rvices, Ltd., Blackbushe 
Airport, Camberley, Surrey. Tel. Yateley 2371. [S156 
F Gon Detail be ny required for Aircraft 
Aircraft experience 
preferred “but not Sa Reply in writing to: King 
Aircraft Corporation, Fifth Street, Montrose Ave., 
Hillington, Glasgow, S.W.2. (0421 
[EXPERIENCED helicopter pilots wanted. Com- 
mercial licence essential. Must be prepared to 
which service special overseas 
le in addition to U.K. yA 





serve overseas duri 
allowances are paya 
Apply Box No. 1336 





SITUATIONS WANTED 





OMMERCIAL Pilot, 33, 5,000 hrs. Full Instruc- 
tor’s R/T, seeks progressive position. Box 1238. 








[5136 

WANTED 
ScRA4P Aero Engines, coolers and aluminium re- 
ired.—Lowton Metals, Ltd., Lowton, nor 
Ww. , Leigh 1444/5. 7 
G ; p ~~ —— Plugs, Noy (new 
or used). so scrap mercury. ve ers, 
Ltd. (F), 5, Belgrave Gardens, London, N.W.8. 
MAI. 7513. (5121 








OFFERS YOU 


(Of some years’ experience. 


(Senior and Junior. 


These appointments are of a p 


GLOSTER AIRCRAFT CO. LTD. 


GLOUCESTER 
(Member of the Hawker Siddeley Group) 


| 
AN OPPORTUNITY TO BUILD A | 
REWARDING AND SUCCESSFUL CAREER WITH 
BRITAIN’S MOST PROGRESSIVE AIRCRAFT COMPANY 


Vacancies exist on super-priority work for 


DRAUGHTSMEN 
PROJECT DEVELOPMENT 
AIRCRAFT DESIGN 


(Experienced Structural, Electrical and Mechanical Draughtsmen also required. Aircraft 
experience not essential) 


AERODYNAMICISTS | 


Fluent mathematical ability essential) 


STRESSMEN 


(For both strength and flutter calculations) 


WEIGHT ENGINEERS 


To assist in the control of weights during design and development. 
Previous experience essential) 


rogressive and permanent nature, with commencing 
salaries based on qualifications and ex 


Our large modern factory is situated in the Cotswold Hills, with excellent canteen, 
sports and welfare facilities, hostel accommodation available and assistance given with 
housing and with removal expenses 


Applications stating age, previous employers and pene, etc., should be addressed 
to the CHIEF DESIGNER 











HUNTING PERCIVAL 
AIRCRAFT LIMITED 


LONDON DESIGN OFFICE, 
18 CAVENDISH SQUARE, W 


require 


SENIOR AND INTERMEDIATE 
AIRCRAFT STRESSMEN 


having obtained an engineering degree, H.N.C. 
or similar qualification. 


SENIOR AND INTERMEDIATE 
AIRCRAFT DRAUGHTSMEN 


SENIOR WEIGHT ESTIMATORS 


AIRCRAFT LOFTSMEN 


Permanent positions. 
Good salaries and promotion prospects. 
Contributory pension and life assurance scheme. 


Assisted luncheon scheme. 


Please apply, giving full particulars of experi- 
ence, qualifications, age and salary required, 
and quoting reference “LO,"’ to 


PERSONNEL MANAGER, 
HUNTING PERCIVAL 
AIRCRAFT LIMITED, 

LUTON AIRPORT, BEDS. 























A. V. ROE & CO., LIMITED 


HAVE ONE OR TWO 
VACANCIES FOR 


DESIGN & DEVELOPMENT 
DRAUGHTSMEN 


to work on Guided Weapons at 
Woodford Aerodrome, Che- 
Applicants should be 
experienced Aircraft Draughts- 


shire. 


men. 


This is an excellent oppor- 
join an expanding 
organisation. Attractive sala- 
ries will be paid to suitably 
qualified personnel. 
conditions are exceptional. 
which 
will be treated in confidence, 
should be addressed quoting 
Ref. WRD/DD, to:— 


tunity to 


Working 


Written applications, 


THE PERSONNEL MANAGER, 
A. V. ROE & CO., LIMITED, 


GREENGATE, MIDDLETON, 
MANCHESTER 
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A magnificent collection of beautifully 
reproduced aircraft photographs .. . 


LIGHT FLY-PAST 


A Portfolio of Aircraft Photographs 
taken by ‘Flight’ Cameramen 


The work of “FLIGHT” cameramen is prized by enthusiasts 
throughout the world. The attractive portfolio contains an outstand- 
ing selection of their recent work, superbly reproduced and includes 
photographs taken at the S.B.A.C. Air Display, Farnborough, 1955. 


Includes 24 large plates, printed on high quality art paper. 


7s. 6d. net. By post 8s. 5d. 


Published for “‘Flight’’ 


From booksellers or direct from:— 











“FLIGHT” ; DORSET HOUSE : STAMFORD STREET , LONDON S.E.1 








EST 1887 


Suppliers of machined and fabricated compo- EBONITE (Vulcanite) RESILON (Synthetic resin bonded paper) 
, D . . . << -e RESILON (Synthetic resin bonded fabric) 
nents in all Plastics and Allied materials to individual 


: aS COROSITE (Acid Fr esisting materia!) 
requirements. Precision guaranteed. GLASS-FIBRE LAMINATES 


Telephone: CLE 0145/9 VULCANIZED FIBRE (Red, Black or Grey) 
Telegrams: UHLHORN, AVE, LONDON FEROBESTOS, ETC. 


UHLHORN BROS. LTD., 53 CITY ROAD, LONDON, E.C.1 
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